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A growing body of evidence indicates that unhealthy food marketing exposure affects 
children’s food attitudes, preferences and consumption, most likely through a logical, 
cumulative sequence of cognitive and behavioural responses. An important reason impeding 
policy change to restrict food marketing to children is the lack of evidence showing a direct 
link between food marketing and children’s energy intake and the sustained effect of 
exposures on children’s body weight. In experimental studies, children’s food intake is the 
most relevant outcome measure to investigate this direct link. 
Brief exposure to food advertising on television (TV) or online advergames (branded games) 
has an immediate direct effect on children’s food consumption, significantly increasing their 
intake of snack foods, but whether or not this increased energy intake is compensated for at 
later eating occasions is not known. Many of these single exposure experimental studies 
have been conducted in laboratory settings and have not accounted for the cumulative effects 
of media exposures or the impact of repeated exposures across multiple media.  
Aim 
The research outlined in this thesis aimed to investigate the direct effects of sustained 
exposure to unhealthy food advertising on TV and online advergames on children’s dietary 
intake and its potential influence on children’s weight. Furthermore the research aimed to 
determine whether there was an increased effect of advertising among children with 
overweight and obesity and/or children whose parents reported controlling feeding practices; 
and to investigate how the creative content within the advertisements affected children’s 






A within-subject, randomised, crossover, counter-balanced trial was conducted across four, 
six-day school holiday camps in New South Wales, Australia (n=160, aged 7–12 years). Two 
gender- and age-balanced groups were formed for each camp (n=20), randomised to either a 
multiple media or single media condition and exposed to food and non-food advertising in an 
online game and/or a TV cartoon. Children’s food consumption (kilojoules (kJ)) was 
measured at a snack immediately after exposure and then at lunch later in the day. To isolate 
the effects of advertising, international food brands, not available for sale in Australia or 
advertised on Australian commercial TV stations, were used. Children completed a brand 
recognition and attitude survey pre- and post-intervention. Parents completed the Child 
Feeding Questionnaire at baseline. Marketing techniques and themes in individual TV food 
advertisements and advergames were analysed and described. 
Findings 
One hundred and fifty four children completed the study. All children in the multiple media 
condition ate more at a snack after exposure to food advertising compared with non-food 
advertising; this was not compensated for at lunch, leading to additional daily food intake of 
194 kJ (95% CI 80–308, p=0.001). Exposure to multiple media food advertising compared 
with a single media source increased the effect on snack intake by a difference of 182 kJ 
(95% CI 46–317, p=0.009). Food advertising had an increased effect among children with 
heavier weight status, and among children whose parents reported controlling feeding 
practices, in both media groups.  
There was a significant increase in the recognition of all food brands post-exposure 
(p<0.0001). All brands were rated positively. The majority of brands appealed to children of 
all ages, with children wanting to eat the advertised products. Playing the online advergame 
appeared to enhance children’s opinions of a person who would eat the promoted brand, with 
the highest ratings for positive consumer perceptions by children in the TV and advergame 
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group. Furthermore, brand consumers were rated as more cool by children who played the 
advergame compared with those saw the TV advertisement only (𝑋𝑋12 = 4.172, p=0.041). 
Common persuasive techniques used across the TV advertisements included brand equity 
characters, fantasy, happiness and highly palatable food products; techniques unique to the 
most recognised and highly rated TV advertisements included anti-adult themes, humour, 
parent-pleasing and parental-themes. 
Significance and contribution to knowledge 
Online advertising combined with TV advertising exerted a stronger influence on children’s 
food consumption than TV advertising alone. The lack of compensation at lunch for 
children’s increased snack intake after food advertising exposure indicates that unhealthy 
food advertising exposure contributes to a positive energy-gap, of a magnitude that would 
cumulatively lead to the development of childhood overweight. To our knowledge this is the 
first experimental study to demonstrate a direct link between children’s exposure to food 
advertising and their dietary intakes, beyond measuring a snack consumed at the time or 
immediately after the advertising exposure. The increased effects observed in children with a 
heavier weight status and whose parents reported controlling feeding practices highlights two 
groups of children with particular vulnerability. Of significance, however, is that all children 
in the multiple media condition were affected by the food advertising, regardless of their 
self-regulatory capacity. Given that the multiple media group in this study most closely 
emulates young people’s current media experiences, these findings are of particular concern. 
The persuasive techniques within the study advertisements delivered a marketer’s objective 
of building brand-equity by stimulating children’s brand recognition and positive affect. Yet 
these techniques are not excluded under current regulatory schemes in Australia.  
The findings reported in this thesis clearly highlight the need for stricter regulation on the 
extent and power of food marketing to children and call for a review of current regulatory 
arrangements. This research adds a significant contribution to the evidence supporting the 
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need for legislation to limit unhealthy food marketing across multiple media platforms to 
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INTRODUCTION, RATIONALE AND THESIS OVERVIEW 
1.1 Food marketing and its relationship with childhood obesity 
1.1.1 Childhood overweight and obesity 
Obesity is considered one of the most serious public health challenges of the 21st Century 
(World Health Organization 2014). Childhood obesity is a national health priority, and the 
prevention of unhealthy weight gain is a key area of focus (NSW Ministry of Health 2013, 
Bauman et al. 2016). In Australia, one in four children have overweight or obesity (27.4%), 
affecting approximately 1.1 million children (Australian Bureau of Statistics 2015). This is a 
significant concern because overweight and obesity have been shown to track from 
childhood through into adulthood, with about 80% of overweight youth remaining 
overweight as adults (Herman et al. 2009). Overweight and obesity result in immediate 
health outcomes for children and, particularly, adolescents and longer-term detrimental 
health outcomes; conditions range from sleep apnoea, psychosocial problems and Type II 
diabetes to increased risk of coronary heart disease, hypertension, gallbladder disease and 
certain types of cancer  (World Health Organization 2000, Biro and Wien 2010, Reilly and 
Kelly 2011). 
1.1.2 Food marketing and childhood obesity 
The etiology of obesity is multi-faceted, most simply explained by an energy imbalance 
between dietary intake and energy expenditure, which is influenced by a complex matrix of 
genetic, behavioural and environmental determinants (Gortmaker et al. 2011). However, the 
steep rise in the prevalence of children with overweight and obesity in the past three decades 
clearly points to environmental influences playing a central role (Swinburn et al. 2011).  
A significant contributor to this ‘obesogenic’ environment is food and beverage marketing 
(World Health Organization 2003), with the majority of products advertised being high in 
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added saturated fat, sugar and salt (Kelly et al. 2007, Cairns et al. 2013, Powell et al. 2013b). 
These energy-dense, nutrient-poor foods are described as discretionary foods in the 
Australian Dietary Guidelines (National Health and Medical Research Council 2013). The 
Australian Dietary Guidelines recommend that their intake be limited, however data from the 
2011-2012 Australian Health Survey indicate that discretionary foods contribute up to 40% 
of children’s energy intake (Australian Bureau of Statistics 2014). These foods are referred 
to as ‘unhealthy’ throughout this thesis. 
Fundamentally, effective marketing is a function of two core components: exposure to the 
marketing message, and the persuasive content and power of that message (World Health 
Organization 2012). Exposure relates to the frequency, reach and engagement with the 
marketing messages; determined by media platforms used, industry marketing expenditures, 
and children’s media-use behaviours (World Health Organization 2012, Kelly 2018). The 
persuasive power of marketing relates to the creative content and execution of marketing 
messages (World Health Organization 2012). Essentially, frequent exposure to powerful 
messages is the overall objective of marketing campaigns (Jackson et al. 2014, Kelly 2018). 
Worldwide, TV is still the main media platform for food advertising (Cairns et al. 2013, 
Powell et al. 2013a), however, the proliferation of digital technologies, including the Internet 
and mobile devices, has seen an increasing prevalence of food advertising on ‘new media’ 
(Kelly et al. 2015c). In recent years, advergames (branded games) have been introduced as 
an online marketing tool, where the brand and/or product are a prominent feature (Schwartz 
et al. 2013). 
There is a recognised link between unhealthy food marketing and childhood obesity (Harris 
et al. 2009c, Goris et al. 2010, World Health Organization 2013) and its restriction has been 
highlighted as a critical component in childhood obesity prevention (National Preventative 
Health Taskforce 2009, Australian Government 2010, World Health Organization 2010). In 
light of this a key recommendation from the World Health Organization’s (WHO) report on 
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Ending Childhood Obesity was to restrict the amount of unhealthy food advertising that 
children are exposed to and to reduce the power of the marketing communications used, via 
restrictions on the persuasive techniques used to appeal to children (World Health 
Organization 2016a). Globally, however, there is limited statutory regulation restricting the 
extent of food marketing to children or moderating the specific marketing techniques used 
(World Cancer Research Fund International 2018). Economic modelling suggests that 
limiting unhealthy food advertising to children would be a cost-effective intervention to 
reduce childhood obesity (Magnus et al. 2009, Brown et al. 2018). 
1.1.3 Influence of food marketing on children 
There are a number of ways that exposure to unhealthy food marketing affects children’s 
diet-related health including influencing their nutrition knowledge, food preferences and 
choices, brand and product attitudes, purchase requests and behaviours and short-term food 
intake (Hastings et al. 2006, Institute of Medicine 2006, Cairns et al. 2009, Cairns et al. 
2013, Kelly et al. 2015b, Boyland et al. 2016). Despite these reported effects and influences, 
the shortage of evidence showing a direct link between food marketing and children’s weight 
remains an obstacle to public health advocates seeking legislation to further regulate 
children’s exposure to unhealthy food marketing (Hoek and Gendall 2006). In its review of 
the Children’s Television Standards in 2009, the Australian Communications and Media 
Authority (ACMA) cited the difficulty in quantifying the relative contribution of food and 
beverage marketing on childhood obesity and the establishment of a causal relationship 
between the two, as one of its prime reasons for its limited action in restricting advertising of 
food and beverages during children’s viewing times (Australian Communications and Media 
Authority 2009). 
In experimental studies, children’s food intake is arguably the most relevant outcome 
measure to investigate direct links between unhealthy food marketing and children’s weight 
(Boyland and Whalen 2015). A systematic review and meta-analysis of 13 experimental 
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studies on the effects of brief exposure to unhealthy food advertising on TV and online 
advergames on children’s immediate food consumption, showed that children ate more food 
after seeing food advertising compared with controls (SMD: 0.56; p=0.003) (Boyland et al. 
2016). Many of these single exposure experimental studies were conducted in laboratory 
settings and did not account for the cumulative effects of media exposures or the impact of 
repeated exposures across multiple media. This review concluded that there was a clear need 
for research to investigate the effects of sustained or longer-term exposures to food 
advertising to test whether demonstrated immediate increases in food consumption after brief 
exposures are not compensated for and, therefore, could lead to weight gain in children over 
time. The research presented in this thesis attempts to address this gap in the evidence.  
Research also shows that some children are more likely to be influenced by food advertising 
than others (Halford et al. 2008, Anschutz et al. 2010, Folkvord et al. 2014, Folkvord et al. 
2015). Increased effects on children’s immediate food intake after food advertising exposure 
on TV or online advergames have been demonstrated among children with overweight and 
obesity (Halford et al. 2008); children with high impulsivity (Folkvord et al. 2014) and 
increased attentional bias (Folkvord et al. 2015); and among children whose mothers exhibit 
encouragement to be thin (Anschutz et al. 2010). Additionally, research suggests that 
children who experience controlling parental feeding practices are less successful in self-
regulating their food intake than others (Birch and Fisher 1998, Birch et al. 2003) and are 
possibly more influenced by external food cues (Stoeckel et al. 2017). This gives rise to the 
question whether this group of children are more susceptible to advertising’s effects. 
1.2 Aim 
The primary aim of this research was to investigate the direct effects of sustained exposure to 
unhealthy food advertising on TV and online advergames on children’s dietary intake and its 
potential influence on children’s weight.  
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Secondary aims of this thesis were to determine whether sub-groups of children were more 
susceptible to advertising effects and to investigate how the creative content within the 
advertisements affected children’s recognition and attitudinal responses towards advertised 
brands. 
1.3 Objectives of the research 
The specific objectives of the study reported in this thesis were: 
1. To quantify the impact of sustained exposures to unhealthy food advertising on TV and 
online advergames on children’s immediate and subsequent food intake; 
2. To investigate whether exposure to unhealthy food advertising on TV and online 
advergames had an increased effect on children with a heavier weight status; 
3. To investigate whether exposure to unhealthy food advertising on TV and online 
advergames had an increased effect on children whose parents report controlling feeding 
practices (i.e. restriction or pressure to eat); 
4. To investigate the effects of exposure to unfamiliar food brands in TV advertising and 
online advergames on children’s brand recognition and recall; perceptions and attitudes 
towards brands and consumers of those brands; and desire to eat the advertised products; 
5. To review the creative content used in the different food advertisements and to identify 
the persuasive techniques within the advertisements that most appealed to children and 
captured their attention.  
1.4 Research questions 
The thesis attempts to answer these specific research questions, grouped as follows: 
1. The impact of sustained exposures of unhealthy food advertising on children’s 
immediate and subsequent food intake: Does exposure to unhealthy food advertising 
result in an increase in children’s intake of foods compared with their food intake after 
non-food advertising exposure? Does exposure to unhealthy food advertising across 
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multiple media have an increased effect on children’s intake of foods compared to those 
only exposed to unhealthy food advertising in a single media source? Is any increased 
intake of food following exposure to unhealthy food advertising compensated for at a 
subsequent meal? Do food consumption responses to advertising differ between children 
with different weight statuses?  
2. Do food consumption responses to advertising differ between children whose parents 
report different feeding practices? (i.e. restriction or pressure to eat)  
3. Children’s brand recognition, attitudes and desire to eat foods after advertising exposure: 
Does exposure to unfamiliar food brands in TV advertising and online advergames 
increase children’s brand recognition and recall after exposure? How does exposure to 
unfamiliar food brands in TV advertising and online advergames affect children’s 
perceptions and attitudes towards brands and consumers of those brands and desire to eat 
the advertised products? What persuasive techniques are used within the food 
advertisements that most appealed to children and captured their attention? 
1.5 The significance of the research 
Globally and in Australia there is a resounding need for government regulatory reform to 
restrict food advertising to children (Lumley et al. 2012, Watson et al. 2014, Lobstein et al. 
2015, Obesity Policy Coalition and The Global Obesity Centre 2017, Hickey et al. 2018). 
This study aimed to add new evidence to the debate about the need to restrict children’s 
exposure to unhealthy food marketing. It planned to do this by being the first experimental 
study to investigate the effects of unhealthy food advertising across multiple media, and the 
potential impact on children’s longer term dietary intake. Significantly, this study monitored 
if any increased energy consumed by children as a result of exposure to unhealthy food 
advertising, from both single media and multiple media platforms, was compensated for at a 
later eating occasion. Utilising a holiday camp as a setting and a within-subject design, this 
study gathered dietary intake data from children over a period of six days, exploring whether 
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a lack of compensation contributed to sustained energy imbalance which, over time, could 
lead to a risk of unhealthy weight gain and diet-related disease.   
1.6 Thesis outline 
This thesis is presented by compilation, including three published journal articles and one 
manuscript currently under review for publication in a peer-reviewed journal. Each 
publication or manuscript is presented in a separate chapter. Figure 1.1 illustrates the thesis 
outline. 
Chapter Two presents the literature review for this thesis. It consists of two parts. The first 
part was published in the journal Current Nutrition Reports in 2016. This published review 
synthesised the evidence from observational and experimental studies that have examined 
the relationship between food marketing, across a range of media platforms, and children’s 
food behaviours (food preferences and choices, short term food consumption and usual 
dietary intake). These studies were appraised against Bradford Hill’s causality framework 
(Bradford Hill 1965). The review identified gaps in the literature that constituted the main 
study within this thesis. The second part of the literature review contains an update of the 
literature published since the original review. The original search was replicated and, in 
accordance with the framework of the published review, all articles were assessed against the 
Bradford Hill criteria (Bradford Hill 1965). A discussion of the relevance of the updated 
literature to the initial review findings is presented. 
Chapter Three gives an explanation of the theoretical framework which informs the study 
design and provides an outline of the research methods used in this thesis. Psychosocial 
theories, cue-reactivity theory and Bronfenbrenner’s ecological theory of child development 
that underpin the design of the randomised trial, that is central to this thesis, are briefly 
discussed.  
Chapter Four reports on the main findings of the randomised crossover trial, specifically 
addressing the first group of research questions , which sought to quantify the impact of 
8 
 
sustained exposures of unhealthy food advertising on children’s immediate and subsequent 
food intake. Findings from this chapter have been published in the International Journal of 
Physical Activity and Behavioral Nutrition in 2018. 
Chapter Five draws on data collected from the randomised crossover study presented in 
Chapter Four and investigates whether children whose parents report controlling feeding 
practices have an increased vulnerability to advertising effects, thus addressing the second 
research question. This chapter has been published in the journal Appetite in 2018. 
Chapter Six addresses the final group of research questions and reports on the findings that 
investigated how persuasive techniques within the unfamiliar TV and online food 
advertisements affected children’s recall and attitudes towards brands. Persuasive techniques 
used within the advertisements that most appealed to children were identified and described. 
The chapter has been submitted as a manuscript for publication with a peer-reviewed journal 
and is currently under review (31 August 2018). 
Chapter Seven provides a summary of the key findings from the research that constituted this 
thesis. Based on these findings and their implications, recommendations for government 
regulation to restrict the extent and power of food advertising to children are proposed. 




































Figure 1.1: The thesis outline: areas shaded in green are published journal articles and 
the area shaded in blue is the manuscript under review   
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Chapter 2: Literature review 
 
Chapter 3: Theoretical framework and research methods 
 
Chapter 4: Published article 
Sustained impact of energy–dense food advertising on children’s dietary intake: a 
within–subject, randomised, crossover, counter–balanced trial 
 
Chapter 5: Published article 
Children’s self-regulation of eating is no defense against television and online 
food marketing 
Chapter 6: Manuscript 
Remember me? An analysis of the role of marketing techniques in driving 
children’s brand recognition, attitudes and desire to eat foods after advertising 
exposure: a randomized crossover trial 
 
Chapter 7: Overall discussion and conclusion 
Published literature review: The impact of marketing and advertising on food 







Preventing the development of overweight in childhood has been emphasised as the only 
feasible and realistic solution for the management of obesity (Lobstein et al. 2004). Further 
restriction of food marketing to children is a key part of this solution (World Health 
Organization 2016a). Globally, however, there is a reliance on industry self-regulation 
(World Cancer Research Fund International 2018) which is grossly ineffective and 
government regulation is needed for effective change to occur (Moodie et al. 2013). A key 
part of the evidence required to support the need for government regulation of food 
marketing is to demonstrate the causal link between food marketing and children’s dietary 
behaviours and obesity (Harris et al. 2009c). This direct link is difficult to measure and 
quantify given that a multiplicity of determinants contribute to dietary intake and the 
development of overweight (Vandenbroeck 2007). The Bradford Hill Criteria provide a 
framework by which epidemiological studies may be examined to consider whether a causal 
interpretation of an observed association is valid (Bradford Hill 1965). As such, the narrative 
review presented in this chapter synthesises the evidence that examines the relationship 
between food marketing, across a range of different media, and children’s food behaviours, 
and appraises these studies against Bradford Hill’s causality framework.  
Peer-reviewed articles were identified from Business Source Complete, Cinahl, Cochrane 
Library, Emerald, Medline, Proquest Central, PsychINFO, Science Direct, Scopus, Soc. 
Index and Web of Science databases. Search terms included child* AND (nutrition OR food 
OR diet*) AND (marketing OR promotion OR advertising). The search was restricted to 
English-language articles published from 2009 to 2016, with earlier articles captured from 
the bibliography of a relevant systematic review of studies from 1970 to 2008 (Cairns et al. 
2009). Data from meta-analyses, reviews and empirical studies that investigated the 
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relationship between food marketing, across a range of different media, and children’s food 
behaviours, including food preferences and choices, short term food consumption and usual 
dietary intake were included. This paper was published in the journal Current Nutrition 
Reports in 2016 in a special issue of a topical collection of papers on cardiovascular disease 
(Norman et al. 2016). 
The latter part of the chapter replicates the initial search to include literature that has been 
published since the publication of the original review and includes a discussion of the 
relevance of the updated literature to the initial review findings. In keeping with the 
framework of the published review, all studies were appraised against the Bradford Hill 
criteria (Bradford Hill 1965). 
The first part of this chapter was written and published as a peer-reviewed journal article 
during the course of this degree (see Appendix A). It is presented as it was published with 
minor changes in terms of formatting (such as figure and table numbering, and the 
referencing style) to ensure cohesion within the thesis and to conform to the University of 
Wollongong’s referencing style which is Harvard. The Harvard style is used throughout the 
thesis. 
Citation: Norman, J., Kelly, B., Boyland, E., McMahon, A-T., (2016), The impact of 
marketing and advertising on food behaviours: evaluating the evidence for a causal 
relationship. Current Nutrition Reports, 5(3): p. 139-149 
Author’s contribution: J. Norman and B. Kelly conceived the research aims. J. Norman 
conducted the literature search, wrote the manuscript, and had primary responsibility for the 
final content of the manuscript. B. Kelly and E. Boyland reviewed the literature search 
results and contributed additional seminal papers. J. Norman, B. Kelly, E. Boyland and A-
T. McMahon abstracted summaries of the aims, methods and key findings from the 
identified articles; and appraised each article against the Bradford Hill criteria. J. Norman 
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synthesised the key findings. All authors critically reviewed the manuscript for its content 
and approved the final version of the manuscript. B. Kelly supervised the process. 
As at August 2018, the findings from this paper have been cited 11 times, including in the 






2.2 The published literature: The impact of marketing and advertising on 
food behaviours: evaluating the evidence for a causal relationship 
2.2.1 Abstract 
The prevention of overweight in childhood is paramount to long term heart-health. Food 
marketing predominately promotes unhealthy products which if over-consumed will lead to 
overweight.  International health expert calls for further restriction of children’s exposure to 
food marketing remain relatively unheeded, with a lack of evidence showing a causal link 
between food marketing and children’s dietary behaviours and obesity an oft cited reason for 
this policy inertia.  This direct link is difficult to measure and quantify with a multiplicity of 
determinants contributing to dietary intake and the development of overweight. The 
Bradford Hill Criteria provide a credible framework by which epidemiological studies may 
be examined to consider whether a causal interpretation of an observed association is valid.  
This paper draws upon current evidence that examines the relationship between food 
marketing, across a range of different media, and children’s food behaviours, and appraises 
these studies against Bradford Hill’s causality framework.    













2.2.2 Introduction   
Cardiovascular disease (CVD) is largely preventable, yet, globally, it contributes to the 
greatest burden of premature mortality (Mendis et al. 2011). Modifiable, diet-related CVD 
risk factors include overweight and obesity and high consumption of saturated and trans fatty 
acids, refined carbohydrates and sodium (World Health Organization 2003, World Health 
Organization 2011a). Establishing healthy dietary behaviours and maintaining a healthy 
weight in childhood is paramount for maximising heart-health (Lobstein et al. 2004), 
however within our current food environment, this has never been more challenging. 
Overweight is a natural response to today’s obesogenic environment (Swinburn et al. 2011). 
Our food supply is dominated by inexpensive, highly processed, yet highly palatable, 
energy-dense nutrient-poor food products (Monteiro et al. 2013). This food environment is  
all our current generation of young people have ever known; they are high soft drink, snack 
and fast food consumers (Kit et al. 2013, Australian Bureau of Statistics 2014) and are more 
susceptible to overweight than ever before (Allman-Farinelli et al. 2007). A risk that is 
highlighted by the fact that a positive energy gap of approximately 200-300 kJ a day is all 
that is needed for the development of overweight in children (Plachta-Danielzik et al. 2008, 
van den Berg et al. 2011).  
The public face of this toxic food environment is food marketing. The ubiquitous promotion 
of unhealthy food establishes societal norms around acceptable and desirable foods (Hoek 
and Gendall 2006, Schwartz et al. 2013) and adverts serve as conditioned stimuli that trigger 
food cravings and cue an increase in food consumption (Boswell and Kober 2016), 
particularly in children (Boyland et al. 2016). The disparity between food advertising 
expenditure for different food groups is extreme (Schwartz et al. 2013): government 
campaigns promoting fruit and vegetables are dwarfed by the billions of dollars spent on fast 
food and ‘junk’ food marketing each year (Chapman et al. 2007, Powell et al. 2013a). The 
majority of these advertised foods and drinks are high in added fat, sugar and salt, are 
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contrary to dietary recommendations and, if eaten in excess, can contribute to overweight 
and the risk of developing CVD (Zuppa et al. 2003, Kelly et al. 2007, Powell et al. 2007, 
Watson et al. 2014). 
Restricting food marketing to children has been identified at the highest levels of 
international policy setting as a priority public health nutrition intervention (Australian 
Government 2010, World Health Organization 2010). It is one of 25 targets set by the World 
Health Organization to reduce non-communicable disease premature mortality by 2025 
(World Health Organization 2011b). Some countries have shown leadership in policy action 
reform, however the global response as a whole remains limited (World Cancer Research 
Fund International 2018), stymied by the food and advertising industries actively contesting 
and undermining public health policies and programmes (Hoek and Gendall 2006, Australian 
Association of National Advertisers 2007, Moodie et al. 2013).   
A large number of reviews over the past decade have assessed the relationship between 
different aspects of food marketing and its effect on children (Hastings et al. 2006, Institute 
of Medicine 2006, Cairns et al. 2009, Boyland and Whalen 2015, Kelly et al. 2015b, Kraak 
and Story 2015, Smits et al. 2015, Boyland et al. 2016). The most recent comprehensive 
systematic review concluded that there is strong evidence that food marketing effects 
children’s food purchases both at a food category and brand level and found modest 
evidence that it influences their food knowledge, preferences and choices, consumption 
behaviours and diet-related health (Cairns et al. 2009).   
Despite this evidence, the difficulty in quantifying the relative contribution of food 
marketing on childhood obesity, and the establishment of a causal relationship between the 
two, are oft cited reasons, by both governments (Hoek 2005, Australian Communications 
and Media Authority 2009) and the food industry (Coalition on Food Advertising to Children 
2006), for the limited action to restrict children’s exposure to unhealthy food marketing. The 
development of obesity is multi-factorial (Swinburn et al. 2011) and the pathway linking 
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food marketing exposures to children’s weight is complex; most likely operating through 
sequenced and cumulative impacts over time, ultimately influencing the consumption of 
unhealthy foods (Kelly et al. 2015b). As such, the direct link to obesity is difficult to 
measure and quantify (Kelly et al. 2015b). Examining the evidence in relation to children’s 
food behaviours, in particularly food consumption and dietary intake, is, therefore, an 
appropriate way to investigate a causal link between unhealthy food marketing and 
children’s weight (Boyland and Whalen 2015).   
Ascribing cause and effect in many areas of epidemiology is difficult, where observational 
studies that identify associations between exposure and outcomes may be a result of reverse 
causation, chance, bias or confounding (Wakeford 2015). Conducting experimental studies 
with high ecological validity in this field of research is also difficult. Given the prolific and 
integrated exposure to  food marketing in everyday life, isolating its effect in an 
experimental setting is challenging and, in the longer-term, expensive and methodologically 
difficult (Livingstone 2005). The ‘Bradford Hill Criteria’, first published over fifty years 
ago, are a recognised and widely-used framework against which epidemiological studies 
may be examined to consider whether a causal interpretation of an observed association is 
valid (Bradford Hill 1965, Lucas and McMichael 2005). In this vein, these guidelines have 
been widely used in the public health arena to explore whether causal links exist between an 
exposure of interest and a behaviour or health outcome (Bosch et al. 2002, Gazdar et al. 
2002, Hu 2013, Weyland et al. 2014).  
This paper draws upon current evidence from meta-analyses, reviews and empirical studies 
that examine the relationship between food marketing, across a range of different media, and 
children’s food behaviours, including food preferences and choices, short term food 
consumption and usual dietary intake. Included data are those published since the last 
systematic review in 2009, plus seminal papers prior to this date. Each study was reviewed 
and appraised according to the relevant Bradford Hill Criteria (Table 2.1). In this way, we 
categorise the evidence and examine whether there is a case to be made that a causal 
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relationship exists between children’s exposure to food promotion and their subsequent food 
behaviours. 
2.2.3 Evidence review of a causal relationship between food promotion exposure and 
food behaviours  
We considered the following Bradford Hill Criteria in our appraisal of the evidence: strength 
of association, experimental evidence, dose-response relationship, consistency, temporality, 
biological plausibility and coherence. As noted by Bradford Hill himself, these are not pre-
requisites that must be satisfied before an association can be judged as causal but rather serve 
as prompts for considering the weight of the evidence to assess if cause and effect is a 
realistic and credible deduction (Bradford Hill 1965).   
2.2.3.1 Bradford Hill Criteria: Strength of Association 
2.2.3.1.1 Observational evidence  
Observational studies have found statistically significant positive associations between 
children’s (3-18 years) exposure to food marketing and their food choice, consumption and 
usual intake (Andreyeva et al. 2011, Scully et al. 2012, Olafsdottir et al. 2014, Giese et al. 
2015, Kelly et al. 2015a, Longacre et al. 2016), with effect sizes ranging from small (odds 
ratio (OR) <2) to moderate-strong (OR ≥3 or <4) (Ferguson 2009). Marketing exposure was 
assessed through either parental or self-report or using data on advertising patterns, including 
Gross Ratings Points (GRPs). GRPs give the proportion of the target audience reached by 
advertising for the category of interest in a specific geographic area during a certain time 
period (using this measure an advertisement that reached 80% of the specified audience and 
was shown 100 times during the year would have a GRP of 8,000 (80% x 100)) (Andreyeva 
et al. 2011).  
Longitudinal studies are considered to be the strongest non-randomised study design as these 
eliminate the possibility of reverse causality. However, we found limited evidence in this 
regard, identifying only one prospective cohort study from Sweden (baseline (n=1733, mean 
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age 5.7 years) and two-year follow-up (n=1333)) (Olafsdottir et al. 2014). Consuming 
sweetened beverages at least weekly at follow-up was predicted by exposure to commercial 
TV at baseline (OR 1.4, 95% CI 1.1–1.9 (p<0.001)), independent of parental sweetened 
beverage consumption norms. In this study, cross-sectional analyses of baseline data found 
stronger effects, with exposure to commercial TV associated with drinking sweetened 
beverages at least weekly (OR 1.6, 95% CI 1.3–2.1 (p<0.001)), compared with no 
commercial TV exposure. Where parents did not fully limit their children’s exposure to 
commercials, the likelihood of drinking sweetened beverages at least weekly was more than 
double compared with children whose parents restricted their exposure completely (OR 1.9, 
95% CI 1.4–2.6 (p<0.001)). Parent proxy reports may have been subject to social desirability 
bias with reported screen time and sweetened drink intakes lower than national comparative 
data. As such, the strength of the association would have been attenuated. 
Similar trends were seen in the following studies when children self-reported exposure to 
food marketing (either on TV, print, on public transport, at school or digitally) and their 
usual food intake and/or purchase requests for promoted products (Scully et al. 2012, Giese 
et al. 2015, Kelly et al. 2015a).   
An Australian study (n=12,188, 12-17 years) found that compared with children who did not 
watch commercial TV, average viewers (≤ 2 hours/day) were more likely to report asking for 
a food product they had seen advertised in the last month (OR 1.25, 95% CI 1.10-1.42 
(p<0.01)), while more frequent viewers (> 2 hours/day) were more likely to have both asked 
for (OR 1.61, 95% CI 1.38-1.88 (p<0.001)) and tried a new food product they had seen 
advertised (OR 1.48, 95% CI 1.27-1.71 (p<0.001)) (Scully et al. 2012). Stronger associations 
were seen between exposure to all forms of non-broadcast (non-TV) marketing and 
children’s food choices, particularly in children with greater than two exposures in the last 
month (ORs 2.48 - 3.74 (p<0.001)). The stronger association with digital marketing could be 




Another Australian study (n=417, 10-16 years) showed a significant positive association 
between watching commercial TV when children did not skip through advertisements, and 
unhealthy dietary intake (F [3, 307] = 5.44, p=0.001). In contrast, watching commercial TV 
without advertisements was not linked to poor diet and non-commercial TV was only weakly 
associated with unhealthy food and drink intake (Kelly et al. 2015a). This pattern was also 
observed in a study of young people from three European countries (n=2851, age 8-21 years) 
with those exposed to all types of unhealthy TV food advertising having a higher 
consumption of fast food, snacks and soft drinks of up to 1 unit per week compared to 
unexposed participants (P< 0.001) across all countries (Giese et al. 2015).   
The reliance of these studies on self-report and recall gives potential for measurement error 
with underreporting of dietary intake (Livingstone et al. 2004) and for true exposure to 
marketing to be underestimated (Heath and Nairn 2005), likely diminishing the strength of 
associations and attenuating results towards the null hypothesis. Conversely, there is also the 
possibility of some recall bias, with children who consume more unhealthy foods potentially 
being more likely to remember advertisements for these products.   
A US study (n=9,760, mean age 11.2 years) took a different approach (Andreyeva et al. 
2011). Dietary intake data from a national cohort study was compared with annual GRPs for 
spot advertising for sugary drinks and fast food restaurants purchased for the survey year and 
the preceding two years. For soft drink intake, an increase in exposure to advertisements for 
soft drink by 10,000 GRPs over the 3 years (equivalent to 100 advertisements over three 
years) was associated with a 9.4% increase in children’s consumption of soft drinks 
(P<0.01). Advertisements for fast food were also associated with increased soft drink intake.  
There is a risk that observed associations may have been due to confounding by other 
correlated dietary and lifestyle factors; however, factors such as such as age, gender, weight, 
socio-demographic characteristics and total TV viewing were typically adjusted for in 
multivariate analyses across the studies described.  
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2.2.3.1.2. Experimental evidence 
Associations seen in observational studies are supported by a strong, rigorous experimental 
evidence base. A recent meta-analysis reviewed the effects of acute exposure to unhealthy 
food advertising on food and drink consumption in children and adults (Boyland et al. 2016). 
Sixteen experimental studies reported outcomes in children: twelve on TV and four on 
Internet advergames (an advergame is an industry designed online game with the brand 
embedded as a central component, such as a game piece). Twelve of these studies found 
unhealthy food advertising had a significant effect on food consumption, with children 
consuming a greater amount of food after seeing food advertising compared with controls 
(standardised mean difference: 0.56; p=0.003; 95% CI: 0.18, 0.94; I2 = 98%). Publication 
bias was ruled out with no signs of missing studies. Food advertising on TV and advergames 
was seen to have a significant effect on children’s food consumption with a moderate 
magnitude. 
Similarly, our review of experimental evidence, presented below, uncovered that exposure to 
marketing across multiple platforms strongly influenced children’s food preferences, choices 
or food consumption. This included studies that manipulated exposures to TV advertising 
(Gorn and Goldberg 1982, Halford et al. 2004, Halford et al. 2007, Halford et al. 2008, 
Anschutz et al. 2009, Harris et al. 2009a, Anschutz et al. 2010, Boyland et al. 2011, Dhar and 
Baylis 2011, Dovey et al. 2011, Uribe and Fuentes-García 2015), Internet advergames 
(Harris et al. 2012, Folkvord et al. 2013, Folkvord et al. 2014, Folkvord et al. 2015), product 
placement in movies (Auty and Lewis 2004, Matthes and Naderer 2015), brand endorsers 
(Boyland et al. 2013, Elliott et al. 2013, Dixon et al. 2014a, Kraak and Story 2015, Smits et 
al. 2015) and premium offers (Hobin et al. 2012, McAlister and Cornwell 2012).  
2.2.3.1.2.1 Experimental studies using TV advertising 
A series of studies by a UK research group consistently showed significant increases in 
children’s immediate food consumption (p<0.001) following exposure to unhealthy food 
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advertising embedded in cartoons, across two different age ranges (5-7 years and 8-11 years) 
(Halford et al. 2004, Halford et al. 2007, Halford et al. 2008). In these studies, children, on 
average, consumed 16% more kilojoules after exposure to food adverts compared with 
control toy adverts, in within-person crossover design trials. An increased effect was 
commonly observed among children with overweight and obesity, although this difference in 
intake by weight status was only seen in unhealthy food advertising conditions.   
A more recent UK study examined TV advertising effects among children who had higher 
than usual exposures to marketing, as determined by volume of TV watched (Boyland et al. 
2011). This study (n=281, 6-13 years) demonstrated that food advertisements increased the 
preference for branded, energy-dense foods particularly in children who watched more TV 
(>21 hours per week) (p<0.001) (Boyland et al. 2011).  
Similarly in the USA, children (n=108, 7-11 years) were shown cartoons embedded with 
either food or non-food advertisements and were given a bowl of crackers, which they could 
eat whilst watching (Harris et al. 2009a). Children ate 45% more during the food advertising 
condition (p=0.01), regardless of weight status. 
2.2.3.1.2.2 Experimental studies using Internet advergames  
The significant effect of unhealthy food Internet advergames on children’s subsequent food 
intake has been demonstrated (Harris et al. 2012, Folkvord et al. 2013, Folkvord et al. 2014, 
Folkvord et al. 2015). A US study (n=121, 7-12 years) found that children who played a 
branded unhealthy food game ate over 50% more energy-dense snack foods (322 kJ) than 
those who played a similar healthy food game (p<0.05) (Harris et al. 2012). Likewise 
children (n=270, 8-10 years) in a Dutch study ate more (p<0.001) after playing a game 
promoting energy-dense foods compared with a non-food game (284 kJ (53%)) and with the 





2.2.3.1.2.3 Experimental studies using product placement 
Two European studies have shown the effect of product placement in movies on subsequent 
soft drink selection (Auty and Lewis 2004) and food choice and consumption (Matthes and 
Naderer 2015). After watching a two minute movie, children (n=57, 11-12 years; n=48, 6-7 
years) who were exposed to a Pepsi product placement were more likely to choose Pepsi as a 
drink (p=0.04) (Auty and Lewis 2004). The second study showed children (n=121, 6-14 
years) a seven minute excerpt from a popular children’s movie that contained a product 
placement for the savoury snack, Utz Cheese Balls. Exposure to the product placement 
exerted a significant effect on snack consumption (p<0.05).    
2.2.3.1.2.4 Experimental studies using brand endorsers 
The strength of the effect of branding, in the form of brand mascots and characters, cartoon 
media characters, and celebrity or sports endorsers, on children’s food behaviours has been 
reported in two recent systematic reviews (Kraak and Story 2015, Smits et al. 2015). The 
reviews examined 18 experimental studies (for children aged between 3-12 years) with a 
wide heterogeneity of design. They concluded that the evidence clearly demonstrates that 
brand endorsers have the persuasive capability of increasing children’s liking of, and 
preference for, foods they endorse. Particularly strong effects were seen when familiar media 
characters were paired with energy-dense, nutrient-poor foods.   
The power of branding was demonstrated in a study of American pre-schoolers (n=63, 3-5 
years), where they were asked to rate the taste of identical foods, with or without the 
McDonalds logo (Robinson et al. 2007). After tasting the foods, children were significantly 
more likely to state that the McDonalds branded foods tasted better than the matched plain-
packaged pair (p<0.001) for both healthy and non-healthy foods. This study was replicated in 
Canadian children (n=65, 3-5 years) with similar findings, but noting highly colourful 
packaging, as typically found in non-healthy foods targeting children, was also influential 
(Elliott et al. 2013).   
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A UK Study (n=181, 8-11 years) demonstrated the strength of the effect of exposure on TV 
to a sports celebrity endorser and found that significant consumption effects (p<0.05) were 
not only seen after exposure to the endorsed commercial but also after TV footage of the 
endorser in his role as a presenter (Boyland et al. 2013). 
2.2.3.1.2.5 Experimental studies using premium offers 
The strength of toy premiums on children’s food choices has been demonstrated in two 
different age ranges. When presented with ‘meal-deal’ images, young children (n=56, 3-5 
years) were more likely to favour both healthy (p<0.01) and unhealthy (p<0.001) meals 
when they were paired with a collectible toy, compared with foods paired with a non-
collectible toy or no toy (McAlister and Cornwell 2012). At a holiday camp older children 
(n=337, 6-12 years) were offered a choice from two unhealthy and two ‘healthier’ 
McDonalds Happy Meals (Hobin et al. 2012). When all meals were paired with a toy, 19% 
of children chose the ‘healthier meals’ compared with 40% when the toy was only offered 
with the ‘healthier’ meals (OR=3.19, 95% CI: 1.89-5.40) (p<0.0001).  
2.2.3.2 Bradford Hill Criteria: Experimental evidence 
A vast body of robust experimental research has been conducted, largely by research groups 
in the UK (Auty and Lewis 2004, Halford et al. 2004, Halford et al. 2007, Halford et al. 
2008, Boyland et al. 2011, Dovey et al. 2011, Boyland et al. 2013, Boyland et al. 2015) and 
also the USA (Harris et al. 2009a) (Harris et al. 2012, McAlister and Cornwell 2012), the 
Netherlands (Anschutz et al. 2009, Anschutz et al. 2010) (Folkvord et al. 2013, Folkvord et 
al. 2014, Folkvord et al. 2015), Australia (Dixon et al. 2014a), Austria (Matthes and Naderer 
2015), Canada (Gorn and Goldberg 1982, Dhar and Baylis 2011, Elliott et al. 2013) (Hobin 
et al. 2012) and Chile (Uribe and Fuentes-García 2015) among a range of different ethnic 
populations (Harris et al. 2009a, Harris et al. 2012, Kraak and Story 2015, Smits et al. 2015). 
All these studies demonstrated significant effects on children’s food behaviours from 
exposure to a wide range of advertising media and promotions. As reported above, the 
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majority of these studies examined the acute, short-term effects of marketing on children’s 
food behaviours (3-12 years). Many utilised between-subject study designs with children 
randomised to conditions (n=63–1302) (Gorn and Goldberg 1982, Auty and Lewis 2004, 
Anschutz et al. 2009, Harris et al. 2009a, Anschutz et al. 2010, Harris et al. 2012, Hobin et 
al. 2012, McAlister and Cornwell 2012, Boyland et al. 2013, Elliott et al. 2013, Folkvord et 
al. 2013, Dixon et al. 2014a, Folkvord et al. 2014, Folkvord et al. 2015, Matthes and Naderer 
2015, Uribe and Fuentes-García 2015); the remainder within-subject, counter-balanced 
designs with randomisation to condition order with a washout-period of more than two 
weeks (n=42-281) (Halford et al. 2004, Halford et al. 2007, Halford et al. 2008, Boyland et 
al. 2011, Dovey et al. 2011, Boyland et al. 2015). In the main, studies have been conducted 
in familiar settings such as schools, childcare centres or school camps (Auty and Lewis 
2004, Halford et al. 2004, Halford et al. 2007, Halford et al. 2008, Anschutz et al. 2009, 
Harris et al. 2009a, Anschutz et al. 2010, Boyland et al. 2011, Dovey et al. 2011, Boyland et 
al. 2013, Dixon et al. 2014a, Folkvord et al. 2014, Boyland et al. 2015, Folkvord et al. 2015, 
Matthes and Naderer 2015).    
As previously mentioned, conducting experimental studies in this domain over longer 
periods is methodologically challenging and expensive (Livingstone 2005) and, as such, 
research of this nature is limited. Two studies, however, give insight to the longer effects of 
food advertising exposure. The first study conducted at a Canadian children’s camp over a 
14 day period in 1982 (n=288, 5-8 years) saw children who were exposed to 5 minutes of 
candy advertisements daily select significantly less fruit as a snack, compared with children 
in other advertising conditions (healthy food and non-food ads) (33-36%, p<0.001) (Gorn 
and Goldberg 1982). A second Canadian ecological study compared household food 
purchases in the predominantly French-speaking province of Quebec (n=5,024) (which has a 
ban on food advertising to children) with the neighbouring, predominantly English-speaking 
province of Ontario (n=9,177) (without a ban) (Dhar and Baylis 2011). French-speaking 
households with children in Quebec had a 13% (p<0.05) lower propensity for purchasing fast 
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food compared with equivalent French-speaking households in Ontario: this equated to 
40,691 fewer households in Quebec purchasing fast food per week in 1992, translating to an 
estimated reduction of fast food purchases of $88 million per year. 
2.2.3.3 Bradford Hill Criteria: Dose-response 
Dose-response relationships were identified in a number of cross-sectional studies. An 
Australian study (n=417, 10-16 years) (Kelly et al. 2015a) demonstrated that every hour of 
commercial TV viewing per week was associated with a 0.067 unit increase in unhealthy diet 
score; with food and drink scores calculated from reported frequencies for commonly 
advertised unhealthy products.   
This trend was also observed among young Swedish children (n=1733, mean age 5.7 years) 
with the odds ratio for at least weekly consumption of sweetened beverages being 1.5 (1.2–
1.9) for each hour of TV watched per day. Further, exposure to commercial channels was 
independently associated with sweetened beverage consumption, regardless of the amount 
watched (Olafsdottir et al. 2014).   
Another US study (n=9,760, mean age 11.2 years), which used purchased advertising data 
(Andreyeva et al. 2011), found an increase in exposure to fast food ads by 100 
advertisements over 3 years was associated with a 1.1% increase in children’s consumption 
of fast food (p<0.1). The same increase in exposure to adverts for soft drinks increased fast 
food consumption by 7.4% (p<0.05).  
This pattern was further shown in another Australian study (n=12,188, 12–17 years) (Scully 
et al. 2012). As children’s exposure to both commercial TV and non-broadcast advertising 
increased so too did their intakes of commonly advertised foods or likelihood of requesting 
or trying advertised foods (all p<0.001). For example, with an increase from one to two 
digital marketing exposures the odds ratios increased from 1.34 to 3.19 for children being 
likely to ask for an advertised food and from 1.47 to 2.54 for children being likely to try 
them. Likewise this trend was also observed in a recently published Malaysian study (n=402, 
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7-12 years), for every additional hour of TV viewing there was a 6% increase (OR 1.06 
(1.04-1.08) (p<0.05) in the likelihood of children liking and asking their parents for  
advertised non-core food products (Ng et al. 2015).  
Experimental studies have also demonstrated dose-response relationships across different 
media. The effects from playing branded advergames were increased for children who had 
played them previously: these children consumed 577 kJ more from unhealthy snack foods 
than those who played healthy or non-food advergames (Harris et al. 2012). The authors 
suggest that familiarity makes game play more automatic and, potentially, the advertising 
message becomes more noticeable, thus strengthening the effect.   
High frequency product placement in a movie had an increased effect on consumption. 
Given the choice of three similar snacks, 45% of children consumed the advertised product 
after high frequency exposure compared with 31% after lower frequency product placement 
and 18% in the control condition (p<0.05) (Matthes and Naderer 2015). Similarly, combined 
exposure to McDonald’s food product placement plus McDonalds TV advertising saw 
children’s (n=483, 9-15 years) intention to consume fast food increase from 18% (control 
condition) to 47% (single exposure) to 54% (p<0.05) (Uribe and Fuentes-García 2015). 
Likewise for their intention to consume McDonalds: 38% (control) to 45% (single exposure) 
to 57% (combined exposure) (p<0.05).  
2.2.3.4 Bradford Hill Criteria: Consistency of evidence 
Evidence from observational and experimental studies on the association between food 
marketing exposure and food consumption behaviours is highly consistent. Significant 
positive associations were seen in observational studies across a range of populations and 
countries, using a variety of instruments and methods to measure exposures to marketing and 
food behaviours in children aged 3-18 years (Andreyeva et al. 2011, Scully et al. 2012, Giese 
et al. 2015, Kelly et al. 2015a, Lioutas and Tzimitra-Kalogianni 2015, Ng et al. 2015, 
Longacre et al. 2016). Similarly, experimental studies have shown significant effects from 
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exposure to TV advertising, Internet advergames, product placement, branding and premium 
offers on children’s food preferences, choices and short term food consumption in children 
aged 3- 12 in a variety of different populations (Gorn and Goldberg 1982, Auty and Lewis 
2004, Halford et al. 2004, Halford et al. 2007, Robinson et al. 2007, Halford et al. 2008, 
Anschutz et al. 2009, Harris et al. 2009a, Anschutz et al. 2010, Boyland et al. 2011, Dhar and 
Baylis 2011, Dovey et al. 2011, Harris et al. 2012, Hobin et al. 2012, McAlister and 
Cornwell 2012, Boyland et al. 2013, Elliott et al. 2013, Folkvord et al. 2013, Dixon et al. 
2014a, Folkvord et al. 2014, Folkvord et al. 2015, Kraak and Story 2015, Matthes and 
Naderer 2015, Smits et al. 2015, Tarabashkina et al. 2015, Uribe and Fuentes-García 2015). 
These results have been demonstrated consistently across heterogeneity of study designs: 
within- and between-subjects; varying lengths of advertising exposure; and in a large variety 
of conditions and settings.  
A small percentage of studies were inconsistent with other findings. A Korean cross-
sectional study, (n=2419, 11-13 years) found that all associations between food advertising 
and reported intake disappeared after adjusting for the amount of TV watched (Lee et al. 
2014). Two identical experimental studies in Latin America (n=600, 3-10 years) (Gregori et 
al. 2013) and India (n=1680, 3-11 years) (Gregori et al. 2014), found no significant 
association between TV food advertising exposure and children’s subsequent snack food 
consumption. In these studies, children were exposed to varying amounts of food adverts 
embedded within a cartoon program, presumably to assess if snack intake increased with 
increasing exposures. However, the absolute exposure to food advertisements was minimal 
(between 0-3 ads). Half of the children were also given a toy with their snack and this did not 
increase intake of the food. However, toy premiums are known to encourage purchase and 
choice, rather than stimulate consumption once the product is obtained (Institute of Medicine 
2006, McAlister and Cornwell 2012). Further, an Australian study (n=354, 7-13 years) 
which explored the effect of a pop-up Internet advertisement on children’s subsequent snack 
choice found that although exposed children chose the advertised food more frequently than 
28 
 
the control group, differences did not reach significance (Tarabashkina et al. 2015). Further 
analysis revealed a significant result (p<0.001) in a subset of children who had low nutrition 
knowledge and were hedonism-oriented; children with obesity were more likely to belong to 
this group (p=0.037). 
2.2.3.5 Bradford Hill Criteria: Temporality 
The temporal relationship between food advertising and subsequent food behaviours is 
clearly established. A number of randomised controlled studies, discussed in this paper, have 
shown significant effects on children’s food behaviours after showing them unhealthy food 
advertising on TV (Gorn and Goldberg 1982, Halford et al. 2004, Halford et al. 2007, 
Halford et al. 2008, Boyland et al. 2011, Dovey et al. 2011, Boyland et al. 2015); in 
advergames (Harris et al. 2012, Folkvord et al. 2013, Folkvord et al. 2015); as product 
placements; (Auty and Lewis 2004, Matthes and Naderer 2015) and as branding in the form 
of celebrity endorsements (Boyland et al. 2013, Dixon et al. 2014a). The one longitudinal 
study included in this paper also confirms this relationship (Olafsdottir et al. 2014). 
2.2.3.6 Bradford Hill Criteria: Biological Plausibility and Coherence 
Evidence suggests that young children are predisposed to prefer foods that are sweet and 
salty, particularly those that are high in energy-density (e.g. high-fat) (Ventura and Worobey 
2013). These food preferences, however, are malleable and can be shaped through 
experiential learning from exposure to different foods (Mennella 2014). Food and beverage 
advertising is predominately for foods that are high in added fat, sugar and salt (Zuppa et al. 
2003, Kelly et al. 2007, Powell et al. 2007, Watson et al. 2014) and exposure promotes these 
foods as being a normal part of daily intake and potentially undermines healthy nutrition 
messages (Schwartz et al. 2013). Eating patterns are established early in life, generally 
extending in to adulthood and there is evidence that food marketing negatively influences the 
food environment and has a bearing on how children’s dietary patterns evolve (Institute of 
Medicine 2006). It is hedonistic, not homeostatic need, that is the main driver to consume 
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these types of foods, with highly processed foods of this nature more likely to prompt 
overeating than healthier, less processed foods (Schulte et al. 2015).  
Food promotion is typically characterised by mouth-watering images of food, catchy music, 
humour, positive imagery and celebrity endorsements: content likely to promote positive, 
emotional associations, with both brands and products (Harris and Graff 2012). 
Contemporary social cognitive theories suggest that repeated exposure to this type of 
promotion can lead to changes in attitudes, beliefs and behaviours without a conscious, 
deliberate processing of the information presented (Bargh and Ferguson 2000, Strack and 
Deutsch 2004, Chartrand 2005). Children are more likely to process food advertisements 
through this implicit route and so less likely to be able to defend themselves against its 
effects (Nairn and Fine 2008, Buijzen et al. 2010). 
Cue-Reactivity Theory proposes that food-related cues prompt cravings for food and induce 
subsequent food intake via previously conditioned responses (Jansen 1998, Carter and 
Tiffany 1999). The strength of the influence of cue-reactivity and how it can explain 
behavioural responses to food advertising has been demonstrated in a recently published 
quantitative meta-analysis that assessed the predictive effects of food cue reactivity and 
craving on eating and weight-related outcomes (Boswell and Kober 2016). Results found 
that cue-condition and cue reactivity paradigms had medium-to-large effects on eating 
(r=0.32, CI: 0.26–0.39, z=9.08, p<0.001) and weight outcomes (r=0.51, CI: 0.26–0.69, 
z=3.69, p<0.001). Visual food cues (e.g. images and videos) were as strongly related to food 
behavioural outcomes as reactivity to real food exposure.    
These theories are reinforced by recent functional magnetic resonance imaging (FMRI) 
studies. Areas of the brain related to both reward and cognitive control have been shown to 
be activated in children in response to food commercials (Gearhardt et al. 2014) and food 
logos (Bruce et al. 2012, Bruce et al. 2013), with children with obesity showing more 
pronounced responses to food logos (p<0.01) (Bruce et al. 2013).   
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2.2.3.7 Bradford Hill Criteria: Specificity 
This criterion was not evaluated in this review. Food marketing is one of many intra-, inter- 
and environmental determinants which have the potential to affect dietary behaviours 
(Vandenbroeck 2007, Swinburn et al. 2011). Bradford Hill notes that the absence of 
specificity is not sufficient to reject causality with one-to-one relationships not frequently 
observed (Bradford Hill 1965). 
2.2.4 Conclusion   
The current evidence on exposure to food marketing and children’s food behaviours, when 
examined together, satisfies all key criteria commonly used to evaluate causal relationships 
in epidemiology. As such, there is compelling evidence that the two are causally related. The 
experimental evidence base is particularly strong for children aged 3-12 years, with exposure 
to marketing across all media platforms consistently demonstrating significant, negative 
effects on food preferences, choices and short term food consumption. Observational 
evidence for children aged 3-18 years, in addition to confirming these findings, also shows 
the presence of significant positive associations between marketing exposure and poorer 
usual dietary intakes.  
This review also highlights where gaps in the evidence base exist. Specifically, there is a 
lack of longitudinal evidence and experimental studies that investigate outcomes in 
adolescents and in the longer-term, particularly whether the demonstrated acute increases in 
food consumption are not compensated for at later eating occasions leading to net energy 
imbalance. However, as previously noted, studies of this nature would be methodologically 
challenging and, in the case of longer studies, expensive. There is also scope for further 
studies to assess the impact of other forms of online marketing. Despite these evidence 
limitations, the sum of the evidence appraised against the Bradford Hill criteria, and the 
particularly strong evidence base for children aged 3-12 years, substantiates the call at the 
highest levels for tighter restrictions on all forms of food marketing to children. We concur 
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with other public health advocates that it is time to shift the locus of responsibility for 
childhood obesity away from the individual and towards those that control the food system 
and resultant obesogenic environment (Moodie et al. 2013). 
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Table 2.1 Summary of evidence relating to specific Bradford Hill Criteria 
Bradford 
Hill Criteria  
Relation to causality  Study type/evidence 
base 
Examples of specific reviews and studies 
Strength of 
association 
Hill suggests that strong associations are more 
likely to be causal than weak ones. However, 
he noted that relatively weak associations are 
common in epidemiology and should not be 








Meta-analyses: Boyland et al. 2016  
Longitudinal studies: Olafsdottir et al. 2014  
Cross-sectional studies:  
TV advertising: Kelly et al. 2016; Giese et al. 2015; Scully et al 2012; Andreyeva et al. 2011  
Premium offers: Longacre et al. 2016  
Experimental studies: 
TV advertising: Uribe and Fuentes-García, 2015; Boyland et al. 2011; Dhar and Baylis 2011; 
Dovey et al. 2011; Anschutz et al. 2010 and 2009; Harris et al. 2009; Halford et al 2008, 2007 
and 2004; Gorn and Goldberg, 1982  
Advergames: Folkvord et al.  2015, 2014 and 2013; Harris et al. 2012  
Product placement: Matthes et al 2015; Auty and Lewis, 2004  
Brand endorsements:  
Reviews:  Smits et al. 2015; Kraak and Story, 2015;  
Experimental studies (not included in the above reviews):  Dixon et al. 2014; Elliott et al. 
2013; Boyland et al. 2013; Robinson et al. 2007  
Premium offers: McAlister and Cornwell, 2012; Hobin et al. 2012  
Experimental 
evidence 
In Hill’s opinion, experimental evidence offers 
the strongest support of a causal interpretation.   
 
Experimental studies Experimental studies: 
TV advertising: Uribe and Fuentes-García, 2015; Boyland et al. 2015; Boyland et al. 2011; 
Dhar and Baylis 2011; Dovey et al. 2011; Anschutz et al. 2010 and 2009;  Harris et al. 2009; 
Halford et al 2008, 2007 and 2004; Gorn and Goldberg 1982  
Advergames: Folkvord et al.  2015, 2014 and 2013; Harris et al. 2012  
Product placement: Matthes et al 2015; Auty and Lewis, 2004  
Brand endorsements:  
Reviews:  Smits et al. 2015; Kraak and Story, 2015; 
Experimental studies (not included in the above reviews):  Dixon et al. 2014; Elliott et al. 
2013; Boyland et al. 2013  
Premium offers: McAlister and Cornwell, 2012; Hobin et al. 2012  
Dose-
response  
Dose-response relationships strengthen the 
likelihood of there being a causal relationship 
between an exposure and subsequent 




Experimental studies,  
Longitudinal studies: Olafsdottir et al. 2014; 
Cross-sectional studies:  
TV advertising: Kelly et al. 2016; Ng et al. 2015; Giese et al. 2015; Scully et al 2012; 
Andreyeva et al. 2011  
Experimental studies:  
TV advertising: Uribe and Fuentes-García, 2015;  
Advergames: Harris et al. 2012  
Product placement: Matthes et al. 2015 
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Table 2.1 Summary of evidence relating to specific Bradford Hill Criteria 
Bradford 
Hill Criteria  
Relation to causality  Study type/evidence 
base 
Examples of specific reviews and studies 
Consistency 
of evidence 
A causal interpretation is strengthened when 
consistent findings are observed repeatedly 
across different study designs, populations and 
settings.   
Longitudinal studies; 
Cross-sectional studies; 
Experimental studies  
Longitudinal studies: Olafsdottir et al. 2014; 
Cross-sectional studies:  
TV advertising: Kelly et al. 2016; Ng et al. 2015; Giese et al. 2015; Lioutas and Tzimitra-
Kalogianni, 2014; Lee et al. 2014; Scully et al 2012; Andreyeva et al. 2011  
Premium offers: Longacre et al. 2016  
Experimental studies:  
TV advertising: Uribe and Fuentes-García, 2015; Boyland et al. 2011; Dhar and Baylis 2011; 
Dovey et al. 2011; Anschutz et al. 2010 and 2009;  Harris et al. 2009; Halford et al. 2008, 
2007 and 2004; Gorn and Goldberg, 1982  
Advergames: Folkvord et al.  2015, 2014 and 2013; Harris et al. 2012  
Product placement: Matthes et al 2015; Auty and Lewis, 2004  
Brand endorsements:  
Reviews:  Smits et al. 2015; Kraak and Story, 2015  
Experimental studies (not included in the above reviews):  Dixon et al. 2014; Elliott et al. 
2013; Boyland et al. 2013  
Premium offers: Gregori et al. 2014; Gregori et al. 2013; McAlister and Cornwell, 2012; 
Hobin et al. 2012  
Internet pop-up ad: Tarabashkina et al. 2015  
Temporality Temporality is the one necessary criterion that 
must be met, that is, the exposure must 
precede the outcome.   
Longitudinal studies; 
Experimental studies  
Longitudinal studies: Olafsdottir et al. 2014;  
Experimental studies:  
TV advertising: Boyland et al. 2015; Boyland et al. 2011; Dovey et al. 2011 Halford et al. 
2008, 2007 and 2004; Gorn and Goldberg 1982  
Advergames: Folkvord et al.  2015 and 2013; Harris et al. 2012  
Product placement: Matthes et al 2015; Auty and Lewis, 2004  




The presumptive causal relationship is 
strengthened if the suspected connection is 
biologically plausible and does not seriously 
conflict with currently recognized theory or 
knowledge.   
Meta-analyses; 
Experimental studies 
Meta-analyses: Boswell and Kober, 2016  
Experimental studies: Gearhardt et al. 2014; Bruce et al 2013 and 2014  
Specificity Absence of specificity is not sufficient to 
reject causality; Hill notes that one-to-one 
relationships are not frequent. 




2.3 Extended literature review 
2.3.1 Preface 
The initial literature review concluded that all key Bradford Hill criteria were satisfied and 
therefore a causal relationship between exposure to food marketing exposure and children’s 
food behaviours could be inferred. Gaps in the evidence base that were highlighted were the 
paucity of: longitudinal studies; experimental trials among adolescents; and studies 
investigating the effect of other forms of online marketing on children’s food behaviours in 
addition to advergames. The review found no experimental studies that investigated whether 
the observed immediate increases in children’s food consumption following advertising 
exposure were compensated for at later meals, leaving unanswered the question of whether 
there was an enduring positive energy-balance after advertising exposure. 
An update of the literature is presented covering the two years since the publication of the 
initial review (July 2016 - July 2018). The search strategy that was used in the prior review 
was replicated. Consistent with the previous review methodology, studies were appraised 
against the Bradford Hill criteria (Table 2.2). Additional evidence to support a causal 
relationship between children’s food marketing exposure and their subsequent food 
behaviours are discussed. 
2.3.2 Updated evidence review of a causal relationship between food promotion 
exposure and food behaviours  
2.3.2.1 Bradford Hill Criteria: Strength of Association  
2.3.2.1.1 Observational evidence 
The initial literature review identified six observational studies which found statistically 
significant positive associations between children’s exposure to food marketing (3-18 years) 
and their food preferences, consumption and usual dietary intake. In the updated literature 
six further observational studies of children aged 3-14 years were identified (Emond et al. 
2016, Dalton et al. 2017, Liu et al. 2017, Longacre et al. 2017, Powell et al. 2017, 
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Tarabashkina et al. 2017). Food marketing exposure was assessed through parental and child 
report, TV programming analyses or advertising ratings data.  
Longitudinal analyses of a large data set of children in the USA (n= 8,340 (baseline 
(n=4,320, 10-11 years) and three year follow-up (n=4020, 13-14 years) found that exposure 
to soft drink TV advertisements was significantly associated with higher frequency of soft 
drink consumption among youth (p=0.01) (Powell et al. 2017). Exposure to one additional 
soft drink advertisement per week was associated with increased soft drink frequency 
consumption of 0.3 times per week. Furthermore exposure to cereal TV advertising was 
significantly associated with young adolescents’ BMI (p<0.05); exposure to one additional 
cereal advertisement per week was associated with 0.30 to 0.50 units higher BMI percentile. 
Cross-sectional analyses revealed that children’s exposure to cereal advertising was 
associated with both percent body fatness (p=0.01) and percent trunk adiposity (p=0.01) and 
fast food advertising was significantly associated with percent trunk fatness (p<0.05). Data 
analysis models controlled for individual-level hours of TV viewing and household- and 
individual-level characteristics. 
The association between TV advertising for sugary breakfast cereals and young children’s 
(n= 548, 3-5 years) consumption of these brands has been observed in a US study (Longacre 
et al. 2017). Children consumed 14% (relative risk (RR) = 1.14, 95% CI: 1.02, 1.27) more 
sugary breakfast cereal brands for every 10 sugary breakfast cereal advertisements seen in 
the past 7 days. The hours per week children watched TV, as well as their other screen time, 
were not associated with children's sugary breakfast cereal brand consumption, which 
suggests that cereal advertising exposure may have had a specific link with children’s sugary 
cereal consumption. 
Younger children and their families’ food behaviours and associations with fast food TV 
advertising exposure were examined in two further North American studies (Emond et al. 
2016, Dalton et al. 2017). A significant association was found between children (n=100, 3-7 
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years) who were high commercial TV viewers and frequency of family visits to fast food 
restaurants (p<0.001), however no association between non-commercial TV viewing 
frequency and fast food restaurant visitations was found (Emond et al. 2016). Additionally, 
greater commercial TV exposure was associated with requests for, and collection of, toy 
premiums from fast food restaurants advertising to children on TV during the study period 
(p<0.01). Similarly, pre-school children’s (n=548, 3-5 years) fast-food consumption was 
found to be significantly associated with their exposure to fast-food TV advertising  
exposure, but not their overall TV viewing time (Dalton et al. 2017). Children with moderate 
and high levels of McDonald’s advertisement exposure were 38% (95% CI 1·17, 1·62 and 
95% CI 1·09, 1·76, respectively) more likely to have eaten at McDonald’s in the past week 
compared with children with no exposure. Demographics, socio-economic status and other 
screen time were adjusted for. 
Associations between children’s self-reported unhealthy food intakes and food advertising 
exposure were examined in two studies from China (Liu et al. 2017) and Australia 
(Tarabashkina et al. 2017). Chinese children’s (n=452, 10-13 years) food intakes and reasons 
for these food preferences (e.g. food taste, promotional gift, food advertising influence) were 
investigated (Liu et al. 2017). There was a significant difference in the consumption of 
unhealthy snacks between the groups of students who reported they were influenced by food 
advertising and those who said they were not influenced by advertisements (χ2=4.68, 
p=0.03), with OR 1.13 (95% CI, 1.01, 1.27). This trend also applied to unhealthy beverage 
advertising. Children’s selection of unhealthy beverages was significantly increased among 
children reporting they were influenced by TV advertisements compared with those not 
(χ2=5.77, p=0.02), with an OR value of 1.23 (95% CI, 1.04, 1.46). Likewise, a survey 
conducted among Australian children (n=354, 7-13 years), found that children’s self-
reported exposure to unhealthy food advertising was positively associated with their 
consumption of energy-dense foods (β = 0.35, p<0.00) (Tarabashkina et al. 2017).  
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2.3.2.1.2 Experimental evidence 
The initial literature review reported on a wide, experimental evidence base which showed 
that that exposure to food marketing across multiple platforms strongly influenced children’s 
food preferences, choices or food consumption (Norman et al. 2016). The updated literature 
review uncovered another ten studies that manipulated exposures to TV advertising (Bruce et 
al. 2016, Gatou et al. 2016, Gilbert-Diamond et al. 2017, Lorenzoni et al. 2017, Rapuano et 
al. 2017, Esmaeilpour et al. 2018); Internet advergames (Folkvord et al. 2017, Esmaeilpour 
et al. 2018); product placement in movies (Brown et al. 2017); brand endorsers (McGale et 
al. 2016); and premium offers (Dixon et al. 2017a). 
2.3.2.1.2.1 Experimental studies using TV advertising 
Extending earlier work by Bruce et al. (2012 and 2103) (Bruce et al. 2012, Bruce et al. 
2013), two experimental studies used functional magnetic resonance imaging (fMRI) to 
investigate children’s (8-12 years) brain activity when they were exposed to unhealthy food 
advertising (Bruce et al. 2016, Rapuano et al. 2017). These two studies found significant 
differences in the activity of reward-related regions of the brain when children were exposed 
to food advertising compared with non-food advertising (p<0.05). Additionally, the study by 
Rapuano et al. (2017) and a study by Gilbert-Diamond et al. (2017) explored how children 
who are genetically at risk for obesity respond to TV advertising exposure as measured by 
their food intake or choices (Gilbert-Diamond et al. 2017, Rapuano et al. 2017). Gilbert et al. 
(2017) found that when children viewed food advertisements in a cartoon they consumed an 
additional 48kcal (95% CI, 10, 85) compared with children who viewed toy advertisements. 
Furthermore, there was a significant interaction between the fat mass and obesity- associated 
gene (FTO) rs 9939609 genotype and advertisement condition (p=0.02); where the 
difference in consumption increased linearly with each FTO risk allele, even after controlling 
for BMI percentile. Likewise, independent of obesity status, children with a genetic risk of 
obesity showed a heightened response to food advertisements (p<0.05) with higher 
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activation in reward-associated brain regions than children without the FTO gene (Rapuano 
et al. 2017). 
A Greek study investigated exposure to TV advertising of cariogenic (causing tooth decay) 
foods and children’s (n=183, 11-12 years) food preferences and whether the responses were 
moderated by children’s dental health status (decayed, missing and filled teeth index 
(DMFT) (Gatou et al. 2016). Food preference was assessed by children selecting from eight 
photographs of ‘healthy’ foods and eight photographs of ‘unhealthy’ foods after watching a 
cartoon with food or non-food advertisements embedded. Exposure to the food 
advertisements resulted in children choosing significantly fewer healthy foods (p=0.01). 
Furthermore, children with a higher DMFT index (indicating poorer dental health) chose a 
higher proportion of unhealthy foods than children with a lower DMFT index (p=0.04). This 
study identifies another group of children with an increased susceptibility to food advertising 
effects. 
2.3.2.1.2.2 Experimental studies using Internet advergames 
A recent meta-analysis examined the strength of the effect of playing advergames that 
promote unhealthy foods on eating behaviours, or predictors of eating behaviours, in 
children (Folkvord and van ‘t Riet 2018). Fifteen experimental studies were included 
reporting on a range of attitudinal and behavioural outcomes: brand attitudes (three studies); 
purchase request intention (two studies); food choice (three studies); and food choice with 
caloric intake (seven studies). Meta-analysis revealed that advergames promoting unhealthy 
foods have a significant effect on children’s attitudes, intentions, and/or consumption 
behaviours with a small-to-moderate magnitude of effect (g=0.30 (95% CI: 0.22–0.37)). This 
effect-size is highly comparable with a previous meta-analysis, included in our published 
literature review, which reported on the effect of exposure to food advertising on TV or 
advergames and children’s short term food consumption (Boyland et al. 2016).  
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The majority of the studies in this meta-analysis (Folkvord and van ‘t Riet 2018) that had 
children’s food preferences and/or consumption as an outcome, were included in the 
previous literature review (Norman et al. 2016). Two further studies not included in the 
original literature review explored the potential of counter-advertising approaches on 
children’s food behavioural responses to advergames (Folkvord et al. 2017, Esmaeilpour et 
al. 2018). A study conducted with children (9-12 years) from Spain (n=382) and the 
Netherlands (n=211) found that playing an advergame promoting energy-dense snacks 
increased caloric intake in all children, irrespective of whether the game contained a 
‘protective’ message or not (p<0.05). Protective messages were prominently visible, central 
to the upper-part of the screen, stating ‘Remember: This game is an advertisement for ‘X’’. 
Notably, only 4% of the Spanish children and 5% of the Dutch children who played the 
energy-dense advergame with the ‘protective’ message remembered the content of that 
message. Separate analyses comparing children who remembered the message and the 
children who didn’t remember the message showed no differences in snack intake. 
An Iranian study investigated whether the activation of children’s (n=330, 6–11 years) health 
knowledge prior to playing an advergame that promoted unhealthy food moderated their 
subsequent food choices (Esmaeilpour et al. 2018). This study found that children chose 
more unhealthy foods after exposure to unhealthy food advertising (p=0.000) but that 
activation of health knowledge moderated this effect (p=0.032). However, health knowledge 
was activated via a questionnaire prior to advertising exposure and, hence, does not represent 
real world experiences.   
2.3.2.1.2.3 Experimental studies using product placement 
The effect of food product placements in movies on children’s (n= 114, 9-11 years) food 
choices and consumption has, again, been demonstrated (Brown et al. 2017). Children were 
assigned to watch a high (n=54) or low (n=60) product-placement movie. After viewing, 
children selected a snack choice from five food choices, several of which were specifically 
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featured in the high product-placement movie. Participants who watched the high product-
placement movie had 3.1 times the odds (95% CI 1.3-7.2) of choosing cheese balls (most 
featured snack) compared with children who watched the low product-placement movie. 
Children's weight status did not significantly affect their choice of snack.  
2.3.2.1.2.4 Experimental studies using brand endorsers 
Three experimental studies which demonstrated the effect of different types of branding on 
children’s food and drink preferences were identified: brand equity characters on congruent 
and non-congruent food packaging (McGale et al. 2016); healthy vs. non-healthy food brand 
sports sponsorship (Dixon et al. 2017b); and personalised bottled drink labelling (McDarby 
et al. 2018). Children (n=209, 4-8 years) were significantly more likely to show a preference 
for foods with a brand equity character displayed on the packaging compared with a matched 
food without a brand equity character, for both congruent (p=0.001) and incongruent food-
character associations (p<0.001) (McGale et al. 2016). The effect of food brand sports 
sponsorship on children’s food preferences (n=1124, 5–10 years) showed mixed results 
(Dixon et al. 2017b). Compared with the control condition, there were no significant effects 
of unhealthy food branding on preferences for these brands, however, there was evidence of 
reduced preference for the unhealthy food sponsor brands among children exposed to the 
healthier food brands (31·4% vs.40·1%; adjusted OR=0·67, 95% CI 0·46, 0·96, p=0·027) 
compared with the non-food brand condition. The authors suggest that the null findings in 
the unhealthy food brand condition may be due to ceiling effects for unhealthy food brands 
that are already heavily marketed to children and are already closely aligned with sport, such 
that children had a strong prior ‘dose’ of advertising exposure that was not heightened by the 
brief intervention in the study. The effect of personalising bottled drinks on children’s 
(n=404, 8–13 years) beverage choices was demonstrated (McDarby et al. 2018). 
Personalising healthy drinks increased children’s choice of healthy drinks (OR, 2.21; 95% 
CI, 1.24–4.00), and personalising unhealthy drinks reduced children’s choice of healthy 
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drinks (OR, 0.35; 95% CI, 0.15–.0.75). There were no significant associations of BMI, or 
parental consumption of soft drinks with children’s choice of unhealthy or healthy drinks. 
2.3.2.1.2.5 Experimental studies using premium offers 
The influence of a movie tie-in toy premium on children’s preferences for unhealthy and 
healthier fast food meals has been demonstrated in an online study where Australian children 
(n=904, 5-9 years) watched a movie trailer followed by either an associated fast food TV 
advertisement or non-food advertisement (Dixon et al. 2017a). Subsequently children were 
shown a range of ‘meal-deal’ images, with different permutations of healthier versus 
unhealthy meals and with or without the movie tie-in toy premium. Overall, children showed 
a preference for unhealthy meals (76%) over healthier ones. When unhealthy meals were 
paired with a toy premium, 80% of children selected an unhealthy meal, compared with 71% 
when unhealthy meals were not paired with a toy premium (p=0.001). Children were 
significantly more likely to select a healthier meal over an unhealthy meal when only the 
healthier meals were accompanied by a toy premium (p<0.001). 
2.3.2.2 Bradford Hill Criteria: Experimental evidence 
The solid experimental evidence base reported in the published literature review (Norman et 
al. 2016) has been expanded upon. Since 2016, new research studies have been conducted in 
the USA (Bruce et al. 2016, Brown et al. 2017, Gilbert-Diamond et al. 2017, Rapuano et al. 
2017), Australia (Dixon et al. 2017a, Dixon et al. 2017b), the UK (McGale et al. 2016), 
Greece (Gatou et al. 2016), Iran (Esmaeilpour et al. 2018) and Ireland (McDarby et al. 
2018). All these studies reported significant effects on children’s food behaviours from 
exposures across a wide variety of promotions and media platforms with a wide 
heterogeneity of study design: advergames (Folkvord et al. 2017, Esmaeilpour et al. 2018), 
brand equity characters (McGale et al. 2016), product placement in children’s movies 
(Brown et al. 2017), personalised bottled drinks (McDarby et al. 2018) and toy premiums 
(Dixon et al. 2017a). Other new experimental studies used fMRI and genetic screening to 
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investigate physiological and neurological mechanisms that may underpin children’s 
behavioural responses to unhealthy food advertising (Bruce et al. 2016, Gilbert-Diamond et 
al. 2017, Rapuano et al. 2017).  
The majority of studies were conducted with children under 12 years in a laboratory setting 
(Bruce et al. 2016, Brown et al. 2017, Gilbert-Diamond et al. 2017, Rapuano et al. 2017) or a 
school setting (Gatou et al. 2016, McGale et al. 2016, Dixon et al. 2017a, Dixon et al. 2017b, 
Folkvord et al. 2017, Esmaeilpour et al. 2018, McDarby et al. 2018). 
2.3.2.3 Bradford Hill Criteria: Dose-response 
In addition to the dose-response relationships discussed in the previous literature review 
(Norman et al. 2016), two further such relationships were identified in a cross-sectional 
study (Emond et al. 2016) and one experimental study (Brown et al. 2017).  
In a study of young American children (n=100, 3-7 years), families were 2.84 times more 
likely to frequently visit advertised fast food restaurants with each one point increase in the 
child’s commercial TV viewing score (Emond et al. 2016). As previously mentioned this 
study found no associations between a child’s non-commercial TV viewing and frequency of 
visitations to fast food restaurants.  
Consistent with previous experimental findings (Matthes and Naderer 2015, Uribe and 
Fuentes-García 2015), food product placement in movies has been shown to result in a dose-
response relationship with children’s food  preference responses (Brown et al. 2017). 
Children who watched a high frequency product-placement movie had 3.1 times the odds 
(95% CI 1.3-7.2) of choosing the most featured snack compared with children who watched 
a low product-placement movie.  
2.3.2.4 Bradford Hill Criteria: Consistency of evidence 
The previous literature review determined that the evidence from observational and 
experimental studies were highly consistent (Norman et al. 2016). Similarly, findings 
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observed in studies included in the updated literature review demonstrate a consistency of 
evidence. Significant positive associations were reported in observational studies among 
children across different age-groups and countries, using a range of methodologies to 
measure exposures to marketing and food behaviours in children aged 3-14 years (Emond et 
al. 2016, Dalton et al. 2017, Liu et al. 2017, Longacre et al. 2017, Powell et al. 2017, 
Tarabashkina et al. 2017). Likewise, recent experimental studies have demonstrated 
significant outcomes from exposure to TV advertising (Bruce et al. 2016, Gatou et al. 2016, 
Gilbert-Diamond et al. 2017, Lorenzoni et al. 2017, Rapuano et al. 2017, Esmaeilpour et al. 
2018); Internet advergames (Folkvord et al. 2017, Esmaeilpour et al. 2018); product 
placement in movies (Brown et al. 2017); brand endorsers(McGale et al. 2016); and 
premium offers (Dixon et al. 2017a) on children’s food choices, preferences and short-term 
food consumption. 
One experimental trial was inconsistent with the other studies. A Chilean between-subject 
study (n=40, 6-12 years) found no impact on children’s snack consumption during TV 
advertising exposure (Lorenzoni et al. 2017). There was, however, minimal advertisement 
exposure (between 0-3 advertisements). Additionally, there were five different experimental 
conditions in the study with only eight children within each of these groups, as such, the 
study appeared under-powered to observe a significant difference between groups. 
2.3.2.5 Bradford Hill Criteria: Temporality 
The previous literature review reported that the temporal relationship between food 
advertising exposure and children’s subsequent food behaviours was firmly established 
(Norman et al. 2016). This latest review adds further evidence to this criterion. The 
significant effect on children’s food behaviours after exposing them to unhealthy food 
advertising has been demonstrated on TV (Bruce et al. 2016, Gatou et al. 2016, Gilbert-
Diamond et al. 2017, Rapuano et al. 2017, Esmaeilpour et al. 2018); Internet advergames 
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(Esmaeilpour et al. 2018); product-placement in movies (Brown et al. 2017); brand endorsers 
(McGale et al. 2016, McDarby et al. 2018); and premium offers (Dixon et al. 2014b)  
2.3.2.6 Bradford Hill Criteria: Biological Plausibility and Coherence 
The published literature review discussed a range of physiological and theoretical 
explanations that support how and why unhealthy food advertising affects children’s food 
behaviours (Norman et al. 2016). Recent fMRI studies investigating children’s brain activity 
after exposure to food advertising have expanded this knowledge base and offer insight into 
how reward pathways of the brain are activated in response to food advertising stimuli 
(Bruce et al. 2016, Rapuano et al. 2017). The ventromedial prefrontal cortex (vmPFC), 
which is the brain region most active during reward valuation, has been shown to exhibit 
increased activity when children (n= 78, 9-12 years) have been exposed to TV food 
advertising compared with non-food advertising (p<0.05) (Bruce et al. 2016). Additionally 
children with a genetic predisposition to obesity have shown an increased susceptibility to 
food advertising exposure: children’s food consumption following food advertisement 
exposure increased linearly with each obesity risk-related allele (Gilbert-Diamond et al. 
2017). Indeed studies also suggest that the neural reward response to food advertising stimuli 
is greater for children with genetic predisposition to obesity, independent of weight status. 
(Rapuano et al. 2017).  
2.3.3 Conclusion 
The updated literature review adds further evidence, from both observational and 
experimental studies, to support the findings of the published review that, when appraised 
against the Bradford Hill criteria, there is robust evidence that food marketing and children’s 
food behaviours are causally related.  
Taken together the evidence from the published and updated literature reviews can be 
summarised against the Bradford Hill criteria as follows: 
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 Strength of association: evidence from observational and experimental studies 
shows that food marketing exposure is strongly associated with children’s unhealthy 
food behaviours and poor dietary intake; 
 Experimental evidence: across numerous study designs using a range of media, 
experimental evidence demonstrates that food marketing strongly, and negatively, 
influences children’s food preferences, choices and food intake; 
 Dose‐response: evidence shows that as the level of food marketing exposure 
increases so does the impact of that marketing; across a range of media; 
 Consistency of evidence: many study designs using a diversity of media, conducted 
in a wide range of countries and ethnic populations; evidence consistently shows 
negative impact of food marketing on children’s food behaviours; 
 Temporality: evidence from experimental studies clearly demonstrates the 
significant effects on children’s food behaviours subsequent to food marketing 
exposures; 
 Plausibility and coherence: biological underpinnings of children’s food preference 
development, neurological mechanisms and psychosocial theories support the impact 
of food marketing on children’s food behaviours  
Whilst the update of the literature found increased evidence about the impact of marketing 
on children under 14 years of age, there remains a shortage of experimental studies that 
examine outcomes among adolescents. Furthermore, neither the published review (Norman 
et al. 2016) nor the updated literature review revealed any longer-term experimental studies 
that investigated whether short-term increases in food consumption after advertising 
exposure were compensated for at later eating occasions; nor any studies that examined the 
cumulative effects from media exposures over many days from more than one media source. 
The next chapter will discuss the theoretical framework that underpins this thesis and 
informs the methodology of the research employed to investigate those gaps.
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THEORETICAL FRAMEWORK AND RESEARCH METHODS 
3.1 Preface 
This chapter outlines the theoretical framework that informs the study design and research 
methods used in this thesis. In the previous chapter, the literature review highlighted that a 
key part of the evidence required to support the need for government regulation of food 
marketing to children is to demonstrate the direct link between food marketing exposure and 
childhood overweight and obesity. Children’s food intake is the most relevant outcome 
measure to investigate this direct link in an experimental setting (Boyland and Whalen 
2015). Longer-term experimental studies that test whether children’s increases in food 
consumption after brief exposures to food advertising are compensated for at later eating 
occasions, would provide evidence that food marketing exposure contributes to an energy 
imbalance that could drive overweight in children over time. The literature review confirmed 
that research that would demonstrate this direct link is lacking. The primary aim of this 
thesis was to address this research gap. Secondary aims of this thesis were to determine 
whether sub-groups of children were more susceptible to advertising effects and to 
investigate how the creative content of advertisements affected children’ recognition and 
attitudinal responses towards advertised brands. 
The five objectives of this thesis are outlined in Chapter One, Page 5. In order to achieve the 
objectives a randomised, within-subject, crossover study was undertaken utilising a 
quantitative research design approach. Specifically the study addressed the primary aim of 
this thesis by quantifying the impact of food advertising exposures from TV advertising and 
online advergames on children’s immediate food intake and at a later meal, daily over the 
course of a six-day holiday camp. Furthermore children’s recognition and attitudinal 
responses to the advertisements were measured and persuasive techniques that most appealed 
to children were identified. 
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This chapter begins with an explanation of the theoretical framework that informed the 
design of this randomised trial and an outline of the research methods used in the trial, 
including participant recruitment, randomisation, data collection and ethical considerations. 
As this dissertation is presented as a thesis by compilation, each subsequent chapter or 
manuscript includes a description of the research methods relevant to that specific study. 
Likewise, data analyses pertinent to each study are discussed in the associated chapters. The 
overview of the research methods presented here includes some aspects that have not been 
elaborated upon in the published articles or manuscript (which appear in this thesis as 
chapters) due to limitations of journal publication formats.  
3.2 Children’s processing of persuasive messages in contemporary 
advertising 
An understanding of the psychosocial theories that underpin children’s responses to 
contemporary food advertising was needed to develop a sound research design. Traditional 
models used to describe the effects of food advertising on behaviour were based on an 
information processing model (McGuire 1976). That is, after exposure to an advertisement, 
and following sequential shifts in preferences, attitudes and beliefs, purchase or consumption 
of a particular food product resulted (McGuire 1976). It was posited that for an 
advertisement to have an effect, the message needed to be attended to, processed and 
interpreted. In line with this model, and John’s consumer socialisation theory (John 1999), a 
commonly held belief has been that as children increase with age and attain greater cognitive 
maturity they become more aware of advertising’s persuasive effect, their advertising 
literacy increases and they become better equipped to defend themselves against 
advertising‘s negative effects (Calvert 2008). Recent research challenges this thought, 
however, showing that older children, purportedly with higher levels of persuasion 
knowledge due to their age and cognitive development, are influenced by food advertising at 
least equal to, if not more so, than younger children (Livingstone and Helsper 2006). Indeed, 
there is no substantive empirical evidence that children’s advertising literacy does decrease 
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children’s vulnerability to the effects of advertising (Rozendaal et al. 2011a). Dual-
processing theories offer insight into how contemporary advertisements are processed by 
children. 
3.2.1 Dual-processing theories 
Dual-process theories draw on the psychological distinction that mental processes that elicit 
behavioural outcomes can operate in both an implicit and explicit way (Nairn and Fine 2008, 
Gawronski and Creighton 2013). Implicit processing is characterised by requiring little 
cognitive resource; predominantly independent of working memory and general intelligence; 
occurring outside conscious awareness or intention; based on associative learning and 
external cues; reflexive by nature; and is evolutionarily primitive (Barrouillet 2011, Evans 
2011, Gawronski and Creighton 2013, Büttner et al. 2014). Explicit processing is typified by 
operating within conscious awareness; using a large amount of cognitive resources and 
working memory resources; being initiated intentionally; and being based on rules and 
rational thought (Barrouillet 2011, Evans 2011, Gawronski and Creighton 2013, Büttner et 
al. 2014). Two contemporary dual-processing models of persuasion most commonly 
accepted in the adult literature to explain how audiences respond to advertising messages are 
the Elaboration Likelihood Model (ELM) (Petty et al. 2005) and the Heuristic Systematic 
Model (HSM) (Chen et al. 1999). These models distinguish between two modes of 
processing: a persuasive message is either processed explicitly with thought and elaboration 
(systematic or central process) or implicitly and rapidly, without much thought, relying on 
cues and shortcuts (heuristic or peripheral process).   
It is the role of the implicit pathway in processing and persuasion that offers insight into why 
advertising literacy does not fully protect against the effects of advertising in children, 
whatever their age. Contemporary social cognitive theories suggest that repeated exposure to 
advertising can lead to changes in attitudes, beliefs and behaviours without a conscious, 
deliberate processing of the information presented (Bargh and Ferguson 2000, Strack and 
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Deutsch 2004, Chartrand 2005, Bargh and Morsella 2008). Food advertisements are 
designed with implicit psychological processing in mind, utilising content likely to promote 
positive associations such as humour, fun, social desirability, positive imagery and celebrity 
endorsements in their content (Harris and Graff 2012). It has been proposed that children are 
more likely to process food advertisements through this implicit route (Nairn and Fine 2008, 
Buijzen et al. 2010). 
The ‘food marketing defense model’ presents a theoretical approach which aids in 
understanding how and why food advertising affects children and youth (Harris et al. 2009b) 
This model proposes that in order for someone to resist food advertising stimuli they must: 
1) attend to the marketing message and understand the persuasive intent; 2) understand how 
that marketing message may affect their attitudes or behaviours and have the knowledge to 
guard against those effects; 3) have the cognitive capacity and available resources to resist 
the advertising; and 4) be motivated to resist the marketing. This model posits that in order to 
resist the influence of food marketing all four of the aforementioned conditions must be met. 
When the persuasive techniques and immersive nature of many forms of contemporary food 
advertising are considered (Hebden et al. 2011, Jenkin et al. 2014), these theories and 
research give explanation to why children’s persuasion knowledge and cognitive abilities 
may be helpful, but are not sufficient, in defending them against the unhealthy influences of 
food advertising. 
3.2.2 Priming and Cue-Reactivity Theory 
Priming can be described as a psychological phenomenon in which exposure to an external 
stimulus or cue, subconsciously attended to, can automatically activate implicit associations 
that then influence behaviour (Schacter 1992, Bargh and Ferguson 2000, Dijksterhuis and 
Smith 2005). Food advertisements are an example of an environmental prime (Harris et al. 
2009a), with the activation of affective associations and food-related cues serving to 
influence behaviour. The difference in taste between different brands within a food category 
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can be very subtle and, as such, food marketers typically rely on emotional appeals to 
connect their brand with positive, affective associations (Buijzen and Valkenburg 2002, 
Roberts and Pettigrew 2007). Food advertisements are predominantly characterised by 
humour, action, adventure and fun (Cairns et al. 2009, Jenkin et al. 2014) and these 
associations and emotions will transfer to the product itself and overtime increase preference 
for the food or brand (Dijksterhuis et al. 2005, Gawronski and Bodenhausen 2006). Cue-
reactivity theory proposes that food-related cues prompt cravings for food and induce 
subsequent food intake via previously conditioned responses (Jansen 1998, Carter and 
Tiffany 1999). Food when consumed (an unconditioned stimulus) triggers metabolic 
responses (an unconditioned response) and, with repeat pairings, becomes associated with 
food-related cues, such as the sight and smell of food (conditioned stimulus) (Jansen 1998, 
Carter and Tiffany 1999). Food-related cues, henceforth, can stimulate a set of physiological 
responses, including salivation, increased heart rate, gastric activity and insulin release 
(Mattes 1997, Nederkoorn et al. 2000, Power and Schulkin 2008); activate the reward system 
pathways within the brain (Volkow et al. 2008, Volkow et al. 2011); and trigger thoughts 
and desires to eat (Jansen 1998, Carter and Tiffany 1999, Berridge et al. 2009). Short term 
experimental studies suggest that food advertisements can operate as food-related cues, 
stimulating increased food consumption (Halford et al. 2004, Anschutz et al. 2009, Harris et 
al. 2009a, Anschutz et al. 2010, Folkvord et al. 2013, Folkvord et al. 2014, Folkvord et al. 
2015). Indeed, a recent meta-analysis has demonstrated the strength of the influence of cue-
reactivity on eating responses; cue reactivity paradigms had medium-to-large effects on 
eating (r=0.32, p<0.001) and visual food cues (such as those found in food advertising) were 
as strongly related to food consumption outcomes as reactivity to real food exposure 
(Boswell and Kober 2016). 
Priming methods provide a way to test for these implicit causal effects (Schacter 1992). In 
priming research studies, pertinent mental representations and associations are activated in a 
discrete way in the first stage of an experiment, and then the effects of this activation are 
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assessed in a subsequent stage (Harris et al. 2009a). This methodology informs the basis of 
the main study design in this thesis. Showing children unhealthy food advertisements 
embedded in a cartoon or represented in an advergame in the primary phase of an experiment 
will give opportunity to measure the priming effect of the advertisements on eating 
behaviour in a second stage. Effects on eating behaviour can be quantified by measuring 
dietary intake at a meal offered post advertisement exposure (Harris et al. 2009a). Exposing 
children to the same advertisements, embedded in a cartoon and/or advergame over three 
days will give opportunity to assess children’s responses to cumulative effects of exposure 
over time.   
3.3 Ecological Theory 
Ecological models of children’s development consider environmental influences and their 
effects on the developing child. Bronfenbrenner’s ecological framework highlights 
environmental contexts that range from a child’s everyday settings, such as their home and 
school, to broader societal-cultural systems in which their lives are embedded 
(Bronfenbrenner 1979, Bronfenbrenner 1994). Bronfenbrenner identifies four different 
environmental systems as important interacting influencers on a child’s development and 
behaviour, all occurring over time (Figure 3.1).  
A child’s microsystem is the direct interactions and relationships between a child and their 
immediate environment; e.g. a child’s family, peers, school and neighbourhood. 
Interrelationships between different parts of a child’s microsystem are called the 
mesosystem. The exosystem refers to the larger social system in which a child lives; these 
influence the child but the child does not necessarily interact with them, for example their 
parent’s place of work or government and social policy. The most distal system, the 
macrosystem, consists of cultural values and belief systems, economic and political systems 
under which the child is raised. The chronosystem refers to the all the life experiences a child 











Figure 3.1: Bronfenbrenner’s ecological theory of child development (Santrock 2007) 
 
A child’s family and home environment, within the microsystem, is one of the primary 
influences on child socialisation (Maccoby and Martin 1983) including the development and 
establishment of eating behaviours (Patrick and Nicklas 2005, Sleddens et al. 2014). By the 
age of three, children’s eating is no longer simply driven by hunger but is strongly 
influenced by environmental and parental cues (Klesges et al. 1991, Koivisto et al. 1994).  
By definition parenting practices are particular techniques or behaviours used by parents as 
they endeavour to raise and socialise their children. This is distinct from ‘parenting styles’ 
which describe the broader emotional and relational landscape in which these practices are 
embedded (Patrick et al. 2013). Patrick et al. (2013) characterise parenting practices as what 
parents do and parenting styles as how they do it. Numerous studies indicate that certain 
parenting styles and feeding practices are associated with children’s dietary intake and 
propensity to overweight (Sleddens et al. 2014). Experimental studies indicate that restrictive 
and pressurised parental feeding practices are associated with many negative dietary 
behaviours and weight outcomes (Larsen et al. 2015). It is suggested that over-control of 
children’s food consumption could interfere with children’s development of self-regulation 
(Costanzo and Woody 1985), making the child more receptive to external food cues rather 
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than internal cues such as hunger and satiety (Faith et al. 2004). As demonstrated with other 
different sub-groups of children (Halford et al. 2008, Anschutz et al. 2010, Folkvord et al. 
2014, Folkvord et al. 2015), children who experience controlling parental feeding practices 
may be more susceptible to food advertising effects. One of the most frequently used 
psychometric instruments to assess parental feeding practices is Birch et al’s (2001) Child 
Feeding Questionnaire (CFQ) (Birch et al. 2001, Vaughn et al. 2013) and this self-report tool 
was used in the study to gather information in this regard. 
3.4 Research Methods 
3.4.1 Setting 
The setting for this study was the Illawarra Region of New South Wales, Australia. We 
partnered with the University of Wollongong (UOW) School Holiday Sports Camp and 
UOW’s Early Start to conduct this study. Early Start is a child-focused research facility 
located on the same campus as the holiday camp and within a five minute walking distance. 
The study was conducted as part of usual care at the UOW sports holiday camp during the 
morning session (8am-1.30pm). The University runs the sports camps from Monday to 
Friday during each school holiday period; four times a year. The study interventions were 
conducted in rooms within Early Start; the facility has a large commercial kitchen with an 
adjacent dining room and a suite of large, carpeted interventions rooms. 
3.4.2 Study dates  
A pilot study was run over the course of six days during the school holiday period in January 
2016. The main data collection took place across four, six-day school holiday camps in 
April, July and September 2016 and January 2017.  
3.4.3 Study population, key inclusion and exclusion criteria 
Study population: This research focused on the effects of food advertising on the dietary 
intake of children; therefore children of both sexes across a range of ages were needed to 
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achieve representative and accurate findings. Consistent with other studies that have 
investigated the effects of food advertising on children’s food consumption (Halford et al. 
2004, Halford et al. 2008, Harris et al. 2009a, Harris et al. 2012, Folkvord et al. 2013, 
Folkvord et al. 2014, Folkvord et al. 2015), children aged 7 to12 years (n=160 (n=40 x 4 
camps) were the target group.   
Key inclusion criteria: apparently healthy children aged 7 to 12 years were eligible to 
participate if they were able to attend all six days of the holiday camp. Written informed 
consent was required from children’s parents or guardians. Both males and females were 
eligible. 
Key exclusion criteria: children were considered ineligible if they reported having any food 
allergies or intolerances; any medical conditions affecting what they could eat (e.g. 
diabetes); any dietary restrictions (e.g. vegetarian); a dislike of the study foods; or were not 
able to sit still and focus on a task for at least 15 minutes. 
3.4.4 Sampling and recruitment  
The sample size of 160 children was deemed to have sufficient statistical power (80%) to 
assess the first primary outcome (difference in mean snack intake between food and non-
food advertising days), with a significance of < 0.05. The estimated difference in mean snack 
intake between intervention and control conditions was 451 kJ (standard deviation 620 kJ), 
based on published data from a similar, short-term advertising exposure feeding trial in the 
UK using the differences in kJ reported between conditions (Halford et al. 2007).  
Participant recruitment took place in the month preceding each holiday camp period, in 
March, June, July and December 2016. A number of recruitment strategies were used. Local 
schools and recreation and sports clubs were contacted via email (Appendix X) regarding 
their interest in advertising the study via a flyer (Appendix Y). The recruitment flyer was 
also sent out through community and university email and social media networks and also to 
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families who have previously attended the UOW sports camp (Recruitment email: Appendix 
Z). Promotion was targeted across a range of demographic areas.   
After interested parents responded to the flyer they were spoken to over the telephone by the 
PhD researcher who gave an overview of the research study and confirmed children met the 
eligibility criteria (Screening script: Appendix AA). An information pack was then emailed 
or posted to interested parents containing the Participant Information Sheet (Appendix BB), 
the Consent Form (Appendix CC) and a cover letter (Appendix DD). 
Incentives for participants included payment for holiday camp attendance and the 
opportunity to enter in a draw to win an iPad Air 2 (one for each study camp). 
3.4.5 Study design  
The study utilised a within-subject, randomised, crossover, counter-balanced design with two 
media condition arms: multiple media (TV and advergame) or single media (TV-only) 
(Figure 3.2). Each media arm had two advertising conditions: control (an advergame 
featuring a non-food brand and/or exposure to ten non-food TV advertisements) and 
experimental (an advergame featuring a food brand and/or exposure to ten TV food 
advertisements) (see Section 3.4.7, Page 65). Each child took part in both advertising 
conditions and therefore acted as their own control. This allowed for a robust evaluation of 
the effects of advertising exposure on the various outcome measures.  
After recruitment was complete for each study camp (i.e. 40 children were recruited) two 
groups of 20 children were formed for each camp, with an approximate even spread of 
gender and age between groups. The two groups were then randomised to one of the two 
media arms (single or multiple media) by an independent researcher. A simple, manual 
randomisation method was used, with the first group of children drawn out of a hat allocated 
to the single media intervention. Within each holiday camp children remained within the 
media arm to which they were allocated, and completed both the food advertising and non-
food advertising conditions within their allocated media group. Each advertising condition 
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lasted for three days with the order of advertising exposure counter-balanced across holiday 
camps. Counterbalancing was employed to minimise any order effects. The food advertising 
condition was first in the April and September camps and second in the July and January 
camps. The April, September and January camps had a washout period of four days between 
Days 1-3 and Days 4-6. There was no washout period during the July camp: this was 











Figure 3.2: Experimental study design 
 
3.4.6 Daily procedure  
An overview of the daily procedure can be seen in Table 3.1. Each morning at 8am, children 
arrived fasting (self-reported by parents/caregivers) at the Early Start research centre and 
were signed in by their parents/caregivers, who then left. Children washed their hands, 
entered the dining area and were then served breakfast. The dining space was set up with 40 
individual trays (Figure 3.3) and, each day, children were offered a selection of portioned 
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breakfast cereals, fruit, toast or pikelets, spreads and water to drink (Figure 3.4) (see 
Appendix EE for daily breakfast set-up procedure).  
Table 3.1: Children’s daily schedule 
Time Activity 
8.00am  
• Children arrive at Early Start research centre  
• Children are registered for the day; parent/caregiver leaves 
• Children eat breakfast 
• Day One: children’s height and weight measured  
8.30am-10.00am • Children escorted to UOW Sports Hub for camp activities 
10.00am-10.45am 
• Children escorted back to Early Start research centre to intervention rooms 
• Media interventions 
• Children eat morning tea 
10.45am-1.00pm • Children escorted back to UOW Sports Hub for camp activities 
1.00pm-1.30pm • Children escorted back to Early Start research centre 
• Children eat lunch 
















Figure 3.4: Photograph of children at breakfast time 
 
Four trained research assistants and the PhD researcher supervised the children. The children 
were told that they could eat as much or as little as they liked, and were given more of each 
food item as requested. Children were also told to eat only from their own tray. Additional 
food items were also in pre-portioned amounts. Children were allocated a unique identifying 
number which was placed on their meal tray at each eating occasion and used to track how 
much each child ate daily. After 30 minutes, the children were escorted by sports camp 
leaders to participate in the nearby sports camp activities. Camp leaders ensured that the 
physical intensity of the sports camp activities was similar each session and each day of the 
study. Children's breakfast intake was estimated from the proportion of each standardised 
food item consumed (see Section 3.4.8.1, Page 66). Visual estimation methods have been 
demonstrated to be a valid and highly reliable method for estimating children’s food and 
beverage intake of pre-portioned food items in field research settings (Kenney et al. 2015). 
Children’s breakfast intakes were estimated each day to establish whether they ate similar 
amounts on both the food advertising and non-food advertising days. Breakfast food 
consumption was not an outcome measure in the randomised trial. 
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At mid-morning children were directed to their intervention rooms in the research centre 
with each room supervised by two research assistants. All children washed their hands and a 
roll call was taken. The rooms were bright and colourful with a carpeted floor and a large, 
wall mounted TV screen. Children in both intervention rooms were asked to take a seat on 
the floor and to report how hungry they felt by filling out a picture rating scale (Bennett and 
Blissett 2014) (see Section 3.4.8.6, Page 69). Children were then told that they would be 
watching a cartoon and some advertisements. Children were asked to sit quietly during the 
TV program (Figure 3.5). Once the cartoon had finished, iPads were distributed to the 
children in the multiple media condition and, after an explanation on how to play, they 
played an online advergame for five minutes (Figure 3.6).  




Figure 3.6: Photograph of online advergame play 
 
In both rooms, after media exposure was complete, individual trays with six small bowls of 
snack foods were given out. Bowls contained 50 grams of each of the following foods: high-
fat savoury (crinkle-cut crisps, plain potato crisps or chicken-flavoured crackers); low-fat 
savoury (pretzels, plain crackers or rice crackers); high-fat sweet (milk chocolate, chocolate-
covered biscuits or sugar-coated chocolate confectionery); low-fat sweet (assorted jelly 
lollies); fruit (green and black grapes or peeled mandarin segments); and vegetable (carrot 
sticks) (see Appendix FF). These selections were in line with previous study designs 
(Halford et al. 2008). Snack items offered on Day One were matched with those offered on 
Day Four, Day Two with Day Five and Day Three with Day Six. None of the brands offered 
to children to eat were featured in any of the advertisements. Children were asked to wait 




Figure 3.7: Photograph of children eating snack food after advertising exposure 
They were, again, told that they could eat as little or as much as they liked, and if they would 
like some more they should put their hand up and they would be given more of the requested 
food (in pre-weighed portions). This was the only time either food or eating was referred to 
by the research assistants. Advertisements were not discussed with the children. Eating time 
was limited to 15 minutes after which children were instructed to stand up and leave the 
room. The time limit was not disclosed to children; research assistants told children when to 
start eating and when to stop. Children ate together in their assigned media conditions. 
Afterwards children left and were escorted by camp leaders to take part in further holiday 
camp activities and the remaining food on each child’s tray was weighed and recorded (see 
Section 3.4.8.2, Page 67). 
Lunch was served at 1pm each day back in the Early Start research centre dining room. Once 
again 40 individual trays were set up with pre-weighed food items. There was a different 
menu for Days One to Three that was repeated on Days Four to Six. Lunch items included 
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fruit, vegetables, yoghurt and healthier versions of fast food, i.e. cheese and tomato pizza, 
low-fat beef burger, oven baked chicken pieces and chips (see Appendix GG for lunch menu 
items and full preparation procedures). The children’s menus were finalised after the pilot 
study, during which we determined the food items that were preferred by children of the 
study age-group. The dining room was supervised by a minimum of four research assistants. 
All children washed their hands before eating. Each day prior to lunch, children completed 
the picture rating scale to report how hungry they felt (Bennett and Blissett 2014) (see 
Section 3.4.8.6, Page 69). As with the previous meal occasions, children were told that they 
could eat as little or as much as they liked and if they would like some more to ask and they 
would be given more of the requested food (Figure 3.8).  
 
Figure 3.8: Photograph of children eating lunch 
Parents arrived to pick children up at 1.30pm, whereupon children were signed out of the 
research study for the day. Once children had left, all remaining individual food items were 
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weighed and recorded (see Section 3.4.8.3, Page 67). We did not collect dietary data from 
children once they left camp for the day. 
3.4.7 Materials: media and advertising 
The TV advertisements (approximately 30 seconds each) were embedded within a ten 
minute age-appropriate, gender-neutral cartoon and shown each day (Table 3.2). Three 
advertisements were shown at the beginning or the cartoon, three in the middle and four at 
the end. The order of the advertisements with the cartoons varied each day.  
The cartoons were matched by series across condition but with a different episode of the 
cartoon shown each day. Each cartoon was vetted and carefully edited to ensure that there 
were no references to, or depictions of, foods or eating in any of the cartoons. The cartoon 
series were selected following the pilot study during which we determined the types of 
cartoon that children of the study age-range preferred. 
 
Table 3.2: Media and advertising summary table - cartoons and branded products featured in 
advergames and TV advertisements by condition 
 Experimental (food advertisement condition) Control (non-food advertisement condition) 
Cartoons:  
Day One: ‘SpongeBob SquarePants’ - ‘Snowball Effect’ Day One: ‘SpongeBob SquarePants’ - ‘Idiot Box’ 
Day Two: ‘Danger Mouse’ - ‘Welcome to Danger World’ Day Two: ‘Danger Mouse’- ‘Jeopardy Mouse’ 
Day Three: ‘SpongeBob SquarePants’ - ‘Opposite Day’ Day Three: ‘SpongeBob SquarePants’ - ‘Bubble Stand’ 
Advergame:  
Nestle Kokokrunch cereal Lego  
TV advertisements:  
McVities Delichoc biscuit The North Face sportswear 
Burger King Meal Deal Vodafone Ireland 
Taco Bell Smart Phone App Speedo swimwear 
McCoys crisps Visit England 
Nestle Kokokrunch cereal O2 telecommunications 
Hersheys chocolate spread British Airways 
McVities BN biscuit Bloomingdales 
Walkers Mixups crisps Mini  
Hula Hoops savoury snacks Disney Cruise Line 
Maynards Discovery Patch confectionery Petplan insurance 
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The advergames featured the advertised brand or product as active game components, 
present throughout the duration of the game, and rated as suitable to be played by all study 
ages.  
Food products in the experimental condition were classed as high in fat, salt and/or sugar in 
accordance with the nutrient profiling criteria developed by Food Standards Australia New 
Zealand (Food Standards Australia New Zealand 2015) (see Chapter Six, Table 6.1, Page 
127 for individual food product nutrient profiles). In order to isolate the effects of the study 
advertising exposure, the branded products selected for the experimental condition were for 
real food products available in other countries but not available for sale in Australian 
supermarkets or advertised on commercial TV within Australia (Table 3.2). The branded 
food advergames were only available for download from international app stores. 
Non-food advertisements were selected on the basis that they used creative content such as 
catchy music, action and promotional characters; themes that are commonly used in food 
advertisements to appeal to children (Jenkin et al. 2014). The non-food advertisements were 
all vetted to ensure they contained no references to food products or depicted people eating. 
Full descriptions of the creative content and marketing techniques within the experimental 
advertisements can be found in Chapter Six, Supplementary Tables 6.1 and 6.2.  
3.4.8 Participant measures 
Children’s daily food intakes were recorded each day in the child’s daily record sheet (see 
Appendix HH for an example). These sheets were kept out of view of the children at all 
times.  
3.4.8.1 Children's daily breakfast intake (kJ) 
Each day children’s breakfast intake was estimated by assessing whether children had eaten 
all, more than half, half, less than half or none of each food item. A trained research assistant 
(an Accredited Practising Dietitian) assessed each child’s tray and recorded the amounts that 
the child had eaten of each food on the child’s daily record sheet. This was conducted in the 
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absence of and out of the view of the children. At a later time, and with reference to a 
breakfast estimation weight chart (Appendix II), kJ were estimated from the proportion of 
each standardised food item consumed, using FoodWorks 8 nutrient analysis software 
(https://xyris.com.au/). This data was then entered into Statistical Package for the Social 
Sciences (SPSS) statistical software package, version 23 (SPSS Inc., Chicago, IL, USA). 
Children’s mean breakfast intakes for the three days of food and three days of non-food 
advertising were estimated.  
3.4.8.2 Children's morning snack intake (kJ)  
Each day all snack food items were weighed (g) prior to being presented to participants (see 
Appendix FF) and then reweighed after the eating period was finished to quantify how much 
of each food the children had eaten. This was conducted by a trained research assistant (an 
Accredited Practising Dietitian) in the absence of the children. Children’s snack intakes (g) 
were entered onto the child’s daily record sheet (Appendix HH). At a later time, children’s 
morning snack intakes were converted from gram amounts to kJ using FoodWorks 8 nutrient 
analysis software. This data was then entered into SPSS, version 23. Mean snack food 
intakes (kJ) were calculated for all children for the three days of food advertising and three 
days of non-food advertising. 
3.4.8.3 Children's lunch food intake (kJ) 
Each day all lunch food items were weighed (g) prior to being presented to participants (see 
Appendix GG) and then reweighed after the eating period was finished (Figure 3.9). This 
was conducted by a trained research assistant (an Accredited Practising Dietitian) in the 
absence of the children. Children’s lunch intakes (g) were entered onto the child’s daily 
record sheet (Appendix HH). At a later time, children’s lunch intakes were converted from 
gram amounts to kJ using FoodWorks 8 nutrient analysis software. This data was then 
entered into SPSS, version 23. Mean lunch food intakes (kJ) were calculated for all children 
for the three days of food advertising and three days of non-food advertising. 
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Figure 3.9: Photograph of lunch foods ready for reweighing 
3.4.8.4 Children’s anthropometric measures 
Children’s height and weight were measured on Day One of the study by two trained 
research assistants. These measurements were taken in a quiet corner of a room adjacent to 
the dining space. Neither the child, nor any subsequent child being measured, saw the 
measurements recorded. If any child was reluctant to be weighed or measured they were not 
coerced to do so. No children refused to have their weight or height measured.  
Children’s body mass index (BMI; weight/height2) and BMI z-scores (World Health 
Organization 2007) were calculated. These values were used to classify children into 
underweight, normal weight, overweight or obesity categories using international 
standardised cut-points (Cole and Lobstein 2012).  
3.4.8.5 Children’s recall, recognition and attitude towards, advertised brands 
An online brand recognition tool was designed to assess children’s recollection of the 
advertised food brands; both pre- and post- study (Appendix JJ). Children were asked: a) if 
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they recognised 20 different photographs of both food and non-food logos, and b) to describe 
the product to which the logo related. If children reported recognising a particular logo or 
brand, they were asked a series of questions designed to assess their attitudes and 
associations to/with that particular brand. This tool was based on a validated food brand 
recognition instrument for children of this age group (Turner et al. 2015) and based on 
questions used in previous research on children’s food brand attitudes (Kelly et al. 2016). 
Children completed the online brand recognition questionnaires at home prior to the study 
commencing and in the week following the study’s completion and a brand recognition score 
was calculated. Further details of this instrument can be found in Chapter Six, Page 127 and 
Appendix JJ. 
3.4.8.6 Children’s self-reported hunger prior to morning tea and lunch 
Children reported how hungry they felt prior to morning tea and lunch each day using a 
validated picture-rating scale; with the anchors ‘I am really hungry’ and ‘I am not hungry at 
all’ (Bennett and Blissett 2014). Picture rating scales are straightforward to use for children 
of this age group and are a reliable tool for assessing children’s subjective experiences 
related to hunger and satiety (Appendix KK). 
3.4.9 Parent and family measures 
Parents completed two online questionnaires pre- and post-study to capture the following 
data (Appendix LL and Appendix MM): 
3.4.9.1 Parental Feeding Practices  
Parents completed the validated Child Feeding Questionnaire (CFQ) (Birch et al. 2001)  as 
part of their online baseline questionnaire. The CFQ is designed to be used in research 
studies and, as previously stated, is one of the most regularly used psychometric tools to 
assess parental feeding practices (Birch et al. 2001, Vaughn et al. 2013). More detail on this 




3.4.9.2 Family and child demographic data; child usual dietary intake and media habits  
As part of their online baseline questionnaire (Appendix LL) parents reported children’s 
usual dietary intake using selected short dietary questions from the NSW Schools Physical 
Activity and Nutrition Survey (Hardy et al. 2016)). These short dietary questions have been 
validated to collect this dietary information for children of this age group (Flood et al. 2014, 
Golley et al. 2017). Children’s media habits included usual TV viewing (commercial and 
non-commercial) and Internet use were also reported in the parents’ baseline questionnaire. 
Family demographics included household make-up, income, language spoken at home, 
parents’ country of birth and level of education including and were reported by parents in the 
post-study questionnaire (Appendix MM). 
The full study protocol was finalised following the pilot study that was conducted with 30 
children over a six-day period in January 2016. 
3.5 Ethical considerations 
This research study raised some ethical considerations, including informed consent, exposure 
to advertisements, child-specific considerations, confidentiality, anonymity, and ethical 
approval. 
3.5.1 Informed consent process 
As the participants were children aged 7-12 years, written informed consent was obtained 
from a parent/guardian in order for their child to be allowed to participate in the study 
(Appendix CC). Information on the study was provided to parents to allow them to make an 
informed decision on whether they consented to their child’s participation (Appendix BB).  
Parents were given the opportunity to talk directly with the researchers involved in the study 
(contact details were provided on the Participant Information Sheet (Appendix BB) and 
Consent Form (Appendix CC). Furthermore, if parents or guardians were concerned with the 
research procedures they were encouraged to contact the University of Wollongong Human 
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Ethics Research Committee. Children gave their verbal assent to participate at the time of the 
study. 
The Participant Information Sheet indicated that participants could withdraw from the study 
at any time, without any negative consequence to the parent or child and that it would not 
affect their relationship with UOW. Participants were also informed that if they were to 
withdraw from the study, any information provided would not be included in the study.  
3.5.2 Exposure to advertisements 
The interventions involved showing children a range of advertisements, embedded in either a 
cartoon or game. The food advertising was for less healthy products; however children are 
exposed to large volumes of food marketing in everyday life (Signal et al. 2017). Exposure 
to TV advertisements during the experimental interventions was similar to what children 
would reasonably see during an hour of popular family TV viewing times at home (Brindal 
2011). All food advertisements were for overseas brands and were not available for purchase 
in supermarkets in Australia. 
3.5.3 Child-specific considerations 
All research assistants and university staff in contact with the children had a current NSW 
Working with Children Check. Children were supervised at all times by either camp 
supervisors or trained research assistants or study investigators. Children with any food 
allergies, food intolerances or medical conditions that affect the foods that they would be 
able to eat were excluded. Children who disliked any study foods were not included. 
Menus for the children at breakfast and lunch were designed in accordance with the 
Australian Dietary Guidelines (National Health and Medical Research Council 2013). Foods 
offered to the children at morning tea included a range of choices, including healthy options. 
All foods offered at morning tea are commercially available in Australian supermarkets and 
are commonly consumed in the target population (Australian Bureau of Statistics 2015). All 
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meal times had a defined eating period. At the end of the study educational information was 
made available to parents with regards healthy eating, media use and advertisers’ strategies. 
All foods were prepared onsite at the Early Start research centre food skills kitchen in line 
with current NSW food handling and kitchen hygiene requirements. The PhD researcher 
holds two Food Hygiene and Handling TAFE qualifications: SITXOHS001B ‘Follow health, 
safety and security procedures’ and SITXOHS002A ‘Follow workplace hygiene procedures’. 
Children did not have access to the Early Start kitchen at any time. Children were supervised 
to wash their hands prior to each eating occasion.  
The children were weighed and measured on Day One of the study. These measurements 
were undertaken in private and neither the child nor any subsequent children saw the 
measurements taken. 
The Early Start rooms that the interventions were held in were open plan and have a full 
glass wall so that children were in full view at all times. 
3.5.4 Confidentiality and anonymity 
Each participant was given an identification number to ensure all information and data that 
was obtained is kept anonymous. All questionnaire and data collected was de-identified and 
coded for the purposes of data analyses. All hard copy data files are kept in a locked filing 
cabinet in office 21.214 in Early Start, UOW. Electronic files are kept in password-protected 
folders on the PhD candidate’s computer hard drive. Access to data is restricted to 
researchers listed on the ethics application.  
3.5.5 Photographic permission 
Parental permission was sought on Day One of each study to take photographs of their child 
during the research study. Permission was given in writing on the UOW Photograph Release 
Form (Appendix NN). All photographs with children contained within this thesis are of 
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children for whom parental permission was granted. All signed photograph release forms are 
kept in a locked filing cabinet in office 21.214 in Early Start, UOW. 
3.5.6 Ethical approval 
Ethical approval was granted for the randomised crossover trial by the University of 
Wollongong Human Research Ethics Committee (UOW HREC) on 2 November 2015 
(HE15/396) (Appendix OO). Minor amendments to the initial ethical protocols were 
obtained from the UOW HREC as required (Appendix PP-QQ). The study protocol was 
prospectively registered with the Australian New Zealand Clinical Trials Registry on 23 




CHAPTER FOUR  
SUSTAINED IMPACT OF ENERGY-DENSE TV AND ONLINE FOOD 
ADVERTISING ON CHILDREN’S DIETARY INTAKE                               
A WITHIN-SUBJECT, RANDOMISED, CROSSOVER,             
COUNTER-BALANCED TRIAL 
4.1 Preface 
The literature review, presented in Chapter Two, identified the lack of longer-term 
experimental studies that investigated whether short-term increases in food consumption 
after advertising exposure were compensated for at later eating occasions, and studies which 
examined the cumulative effects from media exposures over many days from more than one 
media source. Research has indicated that these were important outcomes to investigate to 
determine whether there is a direct link between children’s food marketing exposure and an 
energy imbalance that could lead to the development of childhood overweight and obesity. 
This chapter reports on the findings from the randomised trial, specifically addressing the 
first group of questions outlined in Chapter One, Page 5 of this thesis. 
This chapter was written and published as a peer-reviewed journal publication during the 
course of this degree (see Appendix B). It is presented as it was published with minor 
changes in terms of formatting (such as table and figure numbering, and the referencing 
style) to maintain cohesion within the thesis and to conform to the University of 
Wollongong’s referencing style which is Harvard.  
Citation: Norman, J., Kelly B., McMahon A-T., Boyland E., Baur L., Chapman K., King L., 
Hughes C. & Bauman A. 2018. Sustained impact of energy-dense TV and online food 
advertising on children’s dietary intake: a within-subject, randomised, crossover, counter-
balanced trial. International Journal of Behavioral Nutrition and Physical Activity, 15:37 
Authors’ contributions: B. Kelly is the Chief Investigator of the study and led the writing of 
the initial study protocol and successful funding application. All authors contributed to the 
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conception and design of the study and review of the protocol following the pilot study. B. 
Kelly and A-T McMahon supervised J. Norman. J. Norman primarily implemented the 
study protocol, including recruitment. J. Norman led the statistical analysis, supervised by 
B. Kelly and with advice from A. Bauman and L. Baur. J. Norman had primary 
responsibility for the final content of the manuscript. All authors contributed to critical 
revision of this manuscript and approved the final version. 
Key findings have also been presented at the Meeting of the World Health Organization 
European Action Network on Reducing Marketing Pressure on Children 2017; the 
International Society of Behavioral Nutrition and Physical Activity Conference 2017; and 
the University of Wollongong Social Sciences Higher Degree Research Conference, 
Transforming Communities through Innovative Research 2017 (see Appendices D-F). 
The findings from this paper generated extensive media interest on National TV, radio, news 
outlets and social media. This media coverage is detailed on pages xvi - xix and Appendices 
M-S. In addition the findings have informed multiple government submissions; the UK 
Parliament, NSW Parliament and the Australian Government. The submission to the 
Australian Government resulted in an invitation to give evidence at the Senate Committee 











Background: Policies restricting children’s exposure to unhealthy food marketing have been 
impeded by the lack of evidence showing a direct link between food advertising exposure 
and children’s energy intake and body weight. Food advertising exposure increases 
children’s immediate food consumption, but whether this increased intake is compensated 
for at later eating occasions is not known; consequently the sustained effect on diets remains 
unclear.  
Methods: We conducted a within-subject, randomised, crossover, counter-balanced study 
across four, six-day holiday camps in New South Wales, Australia between April 2016 and 
January 2017. Children (7–12 years, n=160) were recruited via local schools, email networks 
and social media. Two gender- and age-balanced groups were formed for each camp (n=20), 
randomised to either a multiple media or a single media condition and exposed to food and 
non-food advertising in an online game and/or a TV cartoon. Children’s food consumption 
(kilojoules) was measured at a snack immediately after exposure and then at lunch later in 
the day. Linear mixed models were conducted to examine relationships between food 
advertising exposure and dietary intake, taking into account gender, age and weight status. 
Results: All children in the multiple media condition ate more at a snack after exposure to 
food advertising compared with non-food advertising; this was not compensated for at lunch, 
leading to additional daily food intake of 194 kJ (95% CI 80–308, p=0.001, d=0.2). 
Exposure to multiple media food advertising compared with a single media source increased 
the effect on snack intake by a difference of 182 kJ (95% CI 46–317, p=0.009, d=0.4). Food 
advertising had an increased effect among children with heavier weight status in both media 
groups.  
Conclusion: Online (‘advergame’) advertising combined with TV advertising exerted a 
stronger influence on children’s food consumption than TV advertising alone. The lack of 
compensation at lunch for children’s increased snack intake after food advertising exposure 
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suggests that unhealthy food advertising exposure contributes to a positive energy-gap, 
which could cumulatively lead to the development of overweight.   
Trial registration: Australian New Zealand Clinical Trials Registry, number 
ACTRN12617001230347 (Retrospectively registered). 
Keywords: Food advertising, advergame, children, food intake, dietary intake, childhood 




Overweight is, arguably, the natural response to our food environment (Swinburn et al. 
2011) which is dominated by low-cost, ultra-processed, energy-dense, highly palatable food 
products (Monteiro et al. 2013). Food marketing most commonly promotes these high-fat, 
high salt and high sugar foods (Cairns et al. 2013). Worldwide, TV is still the main platform 
for food advertising (Cairns et al. 2013, Powell et al. 2013a), however, the proliferation of 
digital technologies, including the Internet and mobile devices, has seen an increasing 
prevalence of food advertising on ‘new media’ (Kelly et al. 2015c). In recent years, 
advergames have been introduced as an online marketing tool, where the brand and/or 
product is a prominent feature (Schwartz et al. 2013). This high prevalence of unhealthy 
food promotion propagates societal norms where advertised high energy and low nutrient 
dense foods are acceptable and desirable (Schwartz et al. 2013). Advertisements also serve 
as conditioned stimuli, which stimulate food cravings and cue consumption (Boswell and 
Kober 2016). 
Restricting children’s food marketing exposure has been identified as an international policy 
priority for the prevention of childhood overweight and obesity (World Health Organization 
2010, United Nations General Assembly 2011). However, few countries have enforced 
statutory regulations and, globally, major regulatory reform essentially remains un-
implemented, with most countries relying on industry-led pledges for responsible advertising 
(Galbraith-Emami and Lobstein 2013). Research evidence indicates that these industry 
pledges have not been effective in reducing children’s exposures to unhealthy food 
marketing (Galbraith-Emami and Lobstein 2013, Harris et al. 2017). As such, children 
continue to be exposed to high levels of unhealthy food marketing across a wide variety of 
media and settings (Harris et al. 2017), to promotions they find highly appealing and 
engaging (Cairns et al. 2013). A growing body of evidence indicates that food marketing 
affects children’s food attitudes, preferences and consumption (Cairns et al. 2013, Norman et 
al. 2016) , most likely through a logical, cumulative sequence of cognitive and behavioural 
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responses (Kelly et al. 2015b). A key issue impeding policy change, however, is the shortage 
of evidence showing a direct link between food marketing and children’s energy intake and 
the sustained effect of exposures on children’s body weight (White House Task Force on 
Childhood Obesity 2010). Brief exposure to food advertising on TV or Internet advergames 
has an immediate direct effect on children’s food consumption, significantly increasing their 
intake of snack foods (Boyland et al. 2016), but whether or not this increased energy intake 
is compensated for at later eating occasions is not known. Many of these single exposure 
experimental studies have been conducted in laboratory settings and have not accounted for 
the cumulative effects of media exposures or the impact of repeated exposures across 
multiple media.  
Economic modelling suggests that limiting food marketing to children would be one of the 
most cost-effective population-based strategies to reduce the prevalence of childhood 
obesity, resulting in both children’s health gains and health-service savings (Magnus et al. 
2009). Data that were used to calculate these cost-benefits are now over three decades old, 
being derived from the only longer-term experimental study in this field, conducted at a 
children’s holiday camp in Canada in 1982 (Gorn and Goldberg 1982). The advertising 
landscape of 2018 is vastly different (Kelly et al. 2015c) and up-to-date data is needed for 
contemporary economic modelling studies. Conducting longer-term experimental studies in 
this field, however, is methodologically challenging and resource intensive and, as such, 
research of this nature is limited (Kelly et al. 2015b).   
This study aimed to document children’s dietary intake over a period of six days during their 
time at a holiday camp, following exposure to food and non-food advertising from online 
(advergames) and/or TV media platforms. There were three main objectives for this study. 
First, we tested the hypothesis that children would eat more at a snack after food advertising 
exposure compared with non-food advertising. Secondly, we hypothesised that exposure to 
food advertising across multiple media would have an increased effect on children’s 
immediate snack intake compared with those only exposed to food advertising from a single 
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media source. Thirdly, this study measured if any increased energy consumed as a result of 
exposure to food advertising was compensated for by children consuming less energy at the 
later lunchtime eating occasion, and hence identified whether food advertising exposure 
resulted in a positive energy balance during their time at camp.  
4.4 Methods  
4.4.1 Study design, participants and materials 
The study took place across four, six-day school holiday camps, from 8am to 1.30pm each 
day, between April 2016 and January 2017, at a single location in New South Wales (NSW), 
Australia. We partnered with the University of Wollongong Children’s Sports Holiday Camp 
and the Early Start research centre. Early Start is a child-focused research facility 
incorporating a large commercial kitchen, dining area and community engagement rooms. 
Both the camp and research centre are located on the same campus, within five minutes walk 
of each other. 
Participant recruitment took place in the month preceding each holiday camp period, in 
March, June, July and December 2016. A total of 160 children, (78 female, 82 male), aged 
7–12 years (9.3 ± 1.6 (mean ± SD), were recruited into the camp (n=40/camp) via local 
schools, community and university networks and social media. Children were deemed 
eligible if they were able to attend the camp on all days; did not report having any food 
allergies or intolerances or medical conditions affecting what they could eat; had no dietary 
restrictions or dislike of the study foods; and were able to sit still and focus on a task for at 
least 15 minutes. Incentives for participants included payment for their holiday camp fees 
and the opportunity to enter a draw to win an iPad at the end of each camp. Children were 
only permitted to participate once in the study, attending only one of the holiday camps 
during the data collection period. The study protocol was approved by the University of 
Wollongong Human Research Ethics Committee and can be accessed at 
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http://www.ANZCTR.org.au/ACTRN12617001230347.aspx. Informed written consent from 
parents was obtained for all participants.   
The study was a within-subject, randomised, crossover, counter-balanced trial with two 
media condition arms: multiple media (TV and advergame) or single media (TV-only) 
(Figure 4.1).  Each media arm had two conditions: control (an advergame featuring a non-
food brand and/or exposure to ten non-food TV advertisements) and experimental (an 
advergame featuring an unhealthy food brand and/or exposure to ten unhealthy TV food 
advertisements). Food products in the experimental condition were classed as high in fat, salt 
and/or sugar in accordance with the nutrient profiling criteria developed by Food Standards 
Australia New Zealand (Food Standards Australia New Zealand 2015). Non-food 
advertisements were selected on the basis that they used persuasive techniques such as fun, 
action and promotional characters; themes that are commonly used in food advertisements to 
appeal to children (Jenkin et al. 2014). (A list of the advertised products that were used is 
detailed in Table 4.1.) The TV advertisements (approximately 30 seconds each) were 
embedded within a ten minute age-appropriate, gender-neutral cartoon and shown each day. 
There were no references to, or depictions of, foods or eating in any of the cartoons screened. 
In order to isolate the effects of the study advertising exposure, the branded products selected 
for the experimental condition were real products available in other countries but not 
available for sale in Australian supermarkets or advertised on commercial TV within 
Australia. Two groups of 20 children were formed for each camp, with an approximate even 
spread of gender and age between groups. A simple, manual randomisation method was 
used, with the first group drawn out of a hat allocated to the single media intervention. This 
was conducted by an independent researcher not associated with the study. Children 
undertook both advertising conditions in each intervention arm, with the order of advertising 
condition counter-balanced across holiday camps. The study protocol, including menu items, 






















Figure 4.1: Consort flow diagram and study design 
 
An online brand recognition tool was designed to assess children’s recollection of the 
advertised food brands, both pre- and post-study. Children were asked: a) if they recognised 
20 different photographs of both food and non-food logos, and b) to describe the product to 
which the logo related (Appendix JJ). This tool was based on a validated food brand 
recognition instrument (Turner et al. 2015). 
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Table 4.1: Branded products featured in advergames and TV 
advertisements in each condition 
Experimental (Food Advertisement 
Condition) 
Control (Non-Food Advertisement 
Condition) 
Advergame:  
Nestle Kokokrunch cereal Lego  
TV advertisements:  
McVities Delichoc biscuit The North Face sportswear 
Burger King Meal Deal Vodafone Ireland 
Taco Bell Smart Phone App Speedo swimwear 
McCoys crisps Visit England 
Nestle Kokokrunch cereal O2 telecommunications 
Hersheys chocolate spread British Airways 
McVities BN biscuit Bloomingdales 
Walkers Mixups crisps Mini  
Hula Hoops savoury snacks Disney Cruise Line 
Maynards Discovery Patch confectionery Petplan insurance 
 
Children’s height and weight were measured on Day 1 of the study. Children’s body mass 
index (BMI) was calculated and these values were used to classify children into 
underweight, normal weight, overweight or obesity categories using international 
standardised cut-points (Cole and Lobstein 2012).   
Children reported how hungry they felt prior to morning tea and lunch each day using a 
validated picture-rating scale; with the anchors ‘I am really hungry’ and ‘I am not hungry at 
all’ (Bennett and Blissett 2014) (Appendix KK).   
4.4.2 Procedure  
Each morning, children arrived fasting at the research centre at 8am, where they were served 
breakfast. The dining space was set up with 40 individual trays and, each day, children were 
offered a selection of portioned breakfast cereals, fruit, toast or pikelets, spreads and water to 
drink. The children were told that they could eat as much or as little as they liked, and were 
given more of each food item as requested. All additional food items were offered in pre-
portioned amounts that were the same size for all children. Children were allocated a unique 
identifying number which was placed on their meal tray at each eating occasion and used to 
track how much each child ate daily. After 30 minutes, the children left to participate in the 
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nearby holiday camp activities. Camp leaders ensured that the physical intensity of camp 
activities was similar each session and day of the sports camp. Children’s breakfast intake 
was quantified by assessing whether children had eaten all, more than half, half, less than 
half or none of each food item. Visual estimation methods have been demonstrated to be a 
valid and highly reliable method for estimating children’s food and beverage consumption of 
pre-portioned food items (Kenney et al. 2015). Kilojoules (kJ) were estimated from the 
proportion of each standardised food item consumed, and children’s mean breakfast intakes 
for the three days of food and three days of non-food advertising were estimated.  
At mid-morning children were directed to their intervention rooms in the research centre 
with each room supervised by two research assistants. The rooms were bright and colourful 
with a carpeted floor and a large, wall mounted TV screen. Children in both intervention 
rooms were asked to take a seat on the floor and to report how hungry they felt by filling out 
the picture rating scale (Bennett and Blissett 2014). Children were then told that they would 
be watching a cartoon and some advertisements. Once the cartoon had finished, iPads were 
distributed to the children in the multiple media condition and, after an explanation on how 
to play, they played an advergame for 5 minutes. In both rooms, after media exposure was 
complete, individual trays with six small bowls of snack foods were given out. Bowls 
contained 50 grams of each of the following foods: high-fat savoury (crinkle-cut crisps, plain 
potato crisps or chicken-flavoured crackers); low-fat savoury (pretzels, plain crackers or rice 
crackers); high-fat sweet (milk chocolate, chocolate-covered biscuits or sugar-coated 
chocolate confectionery); low-fat sweet (assorted jelly lollies); fruit (green and black grapes 
or peeled mandarin segments); and vegetable (carrot sticks). These selections were in line 
with previous study designs (Halford et al. 2008). Snack items offered on Day One were 
matched with those offered on Day Four, Day Two with Day Five and Day Three with Day 
Six. None of the brands offered to children to eat were featured in any of the advertisements. 
Children were asked to wait until everyone had their trays before they could start eating. 
They were, again, told that they could eat as little or as much as they liked, and if they would 
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like some more they should put their hand up and they would be given more of the requested 
food. This was the only time either food or eating was referred to by the research assistants. 
All additional foods were pre-weighed in advance of the morning tea period. Advertisements 
were not discussed with the children. Eating time was limited to 15 minutes after which 
children were instructed to leave the room. Afterwards children left to take part in further 
holiday camp activities and the remaining food on each child’s tray was weighed and 
recorded. 
Lunch was served at 1pm each day back in the research centre. Once again 40 individual 
trays were set up with pre-weighed food items. There was a different menu for Days One to 
Three which was repeated on Days Four to Six. Lunch items included fruit, vegetables, 
yoghurt and healthier versions of fast food, e.g. low-fat beef burger; oven baked chicken 
pieces and chips. Each day prior to lunch, children completed the picture rating scale to 
report how hungry they felt (Bennett and Blissett 2014). As with the previous meal 
occasions, children were told that they could eat as little or as much as they liked and if they 
would like some more to ask and they would be given more of the requested food. Again, all 
additional food items were pre-weighed prior to the lunchtime period. Parents arrived to pick 
children up at 1.30pm. Once children had left, all remaining individual food items were 
weighed and recorded. We did not collect dietary data from children once they left camp for 
the day. 
Children’s morning snack and lunch intakes were converted from gram amounts to kJ using 
FoodWorks 8 nutrient analysis software.  
Children completed the online brand recognition questionnaires at home prior to the study 
commencing and in the week following the study’s completion and a brand recognition score 
was calculated. Parents reported their household weekly income via an online questionnaire 




There were two primary outcomes: firstly whether there was an increase in snack intake (kJ) 
after food advertising exposure compared with non-food advertising exposure and secondly, 
if any increased intake was compensated for at the lunchtime meal. The secondary outcome 
was whether there was an increased effect on energy intake (kJ) from exposure to food 
advertising over multiple media compared with a single media source. 
4.5 Statistical analysis  
The sample size, with sufficient statistical power (80%) to assess the first primary outcome, 
with a significance of 0.05, was estimated from published data from a similar, short-term 
advertising exposure feeding trial in the UK using the differences in kJ reported between 
conditions (Halford et al. 2007).   
Each child’s mean snack and lunch intakes for the three days of food advertising exposure 
and three days of non-food advertising exposure were calculated. All intake data met 
normality assumptions. Analysis of the primary and secondary outcomes was conducted 
using linear mixed models, adjusting for the clustered nature of the data (i.e. camp identifier 
was included as a random intercept in the models). The linear mixed models were used to 
examine the differences in snack intake (kJ) between the two media groups and the 
differences in the snack and lunch intakes (kJ) between advertising conditions within each 
group. Any influence of the impact of age (months), gender, weight status (BMI z-score), 
children’s baseline brand recognition score, household weekly income or hunger on snack 
intake was investigated by adding these variables as covariates to the model. All analyses 
used a significance level of 0.05. All analyses were completed using the Statistical Package 




4.6 Results  
Of the 160 children enrolled in the study, six did not complete all six days of the camp, so 
their data were not included in the final analysis (Figure 4.1). Table 4.2 depicts the 
completing participants’ characteristics across the two media condition groups. The 
proportion of children with overweight or obesity in our study (16%) was lower than the 
NSW state average (23%) (Hardy et al. 2016). The median household income of all families 
in the study was between $2000–2499 per week which was substantially higher than the 
NSW median household income of $800–999 per week (Australian Bureau of Statistics 
2011). 
As a whole group (n=154), children’s estimated mean kJ intake at breakfast on the food 
advertising days (1350 ± 500 kJ) was similar to intakes on non-food advertising days (1300 
± 500 kJ) (p=0.079).  
Table 4.2: Participant Characteristics by Media Condition Group 
 TV-only 
(n=76) 




Gender, n (%)    
   Male 37 (48.7) 40 (51.3) 77 (50.0) 
   Female 39 (51.3) 38 (48.7) 77 (50.0) 
Age, mean ± SD (range), y 9.6 ± 1.5 (7.0–12.3) 9.1 ± 1.8 (6.5–12.9) 9.3 ± 1.6 (6.5–12.9) 
BMI for age, n (%)  
(Cole and Lobstein 2012) 
   
   Underweight 4 (5.2) 1 (1.3) 5 (3.3) 
   Normal weight 61 (80.3) 63 (80.8) 124 (80.5) 
   Overweight 10 (13.2) 9 (11.5) 19 (12.3) 
   Obesity 1 (1.3) 5 (6.4) 6 (3.9) 
Median household weekly 
income ($) 
1500–1999* 2000–2499** 2000–2499 
*5% did not answer; **14% did not answer   
 
A significant main effect for media condition was found. Children in the TV and advergame 
group (n=78) ate more at the snack after food advertising compared with non-food 
advertising than the TV-only group (n=76) (additional 182 kJ (95% CI 46 to 317)) (p=0.009, 
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d=0.4) (Table 4.3). Consequently, data were analysed separately by media condition. Age, 
gender, brand recognition score at baseline and household weekly income had no significant 
main effect or interaction and were removed from further analyses.  
Table 4.3: The effects of advertisement condition on the kJ intake in all children and by 
weight status across both media conditions 
 Difference in means 
between food and non-
food ads 
SNACK (kJ) 
Difference in means 
between 
food and non-food ads 
LUNCH (kJ) 
Additional energy intake per 
day at the holiday camp after 
food advertising 
SNACK PLUS LUNCH (kJ) 
Whole group 
All children (n=154) 111 (434) p=0.002, d=0.2 41 (397) 
152 (556) 
p=0.001, d=0.2 










All children (n= 76) 19 (460) 89 (413) 108 (603) 
Under-/normal weight (n=65) 4 (427) 29 (378) 33 (522) 
Overweight/obesity (n=11)  113 (647) 441 (456) p=0.009, d=1.1 
554 (858) 
p=0.058, d=0.6 
TV and advergame 
All children (n= 78) 201 (388) p<0.0001, d=0.3 –6 (377) 
194 (388) 
p=0.001, d=0.2 
Under-/normal weight (n=64) 178 (385) p<0.0001, d=0.3 –28 (398) 
150 (518) 
p=0.024, d=0.2 
Overweight/obesity (n=14) 305 (402) p=0.014, d=0.3 93 (248) 
398 (398)  
p=0.002, d=0.3 
Mean (kJ) (SD). All p-values are two tailed. d = effect size, Cohen’s d 
 
Children’s reported hunger prior to advertising exposure was related to their snack intake in 
both the food advertising and non-food advertising conditions (p=0.000). The difference in 
snack intake between food and non-food advertising exposures, however, remained 
significant after controlling for the difference in hunger between the advertising conditions 
(p=0.008). In the TV-only condition, BMI z-score was related to children’s snack intake 
after food advertising (p=0.003) and non-food advertising (p=0.038). 
In the TV and advergame group (n=78), mean kJ intake was 201 kJ higher at the snack after 
food advertising exposure (2168 ± 787 kJ) compared with non-food advertising (1968 ± 698 
kJ) (p<0.0001, d=0.3). This difference remained significant after controlling for hunger 
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(p<0.0001). Within this media group, children with overweight or obesity (n=14) ate an 
additional 305 kJ (95% CI 73 to 538) more after food advertising exposure (p=0.014, d=0.3) 
compared with children with under-/normal weight (n=64) who ate 178 kJ (95% CI 82 to 
274) more (p<0.0001, d=0.3). In the TV-only group, children with under-/normal weight 
(n=65) ate comparable amounts after both food (1933 ± 619 kJ) and non-food (1929 ± 678 
kJ) advertising exposures (p=0.947). Likewise, within this group, children with overweight 
or obesity (n=11) also ate similar amounts in both the food (2220 ± 711 kJ) and non-food 
advertising (2107 ± 621 kJ) conditions (p=0.576).  
 
Figure 4.2: Mean daily additional kJ (95% CI) consumed at the camp after exposure to 
food advertising by children with under-/normal weight and overweight or obesity 
within the two media conditions  
* Significant increase in total kJ consumed after food advertising compared with non-food advertising (p= 0.001).  ** 
Significant increase in total kJ consumed after food advertising compared with non-food advertising (p= 0.024). *** Significant 
increase in total kJ consumed after food advertising compared with non-food advertising (p= 0.002).  # Non-significant increase 
in total kJ consumed after food advertising compared with non-food advertising (p= 0.058). 
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Children in the TV and advergame group did not compensate for their increased snack intake 
after food advertising at their lunchtime meal. Children in this group consumed an additional 
194 kJ (95% CI 80 to 308) daily at camp (snack + lunch) (p=0.001) after food advertising 
exposure compared with non-food advertising exposure (Figure 4.2, Table 4.3). The effect of 
the food advertising appeared to be greater among children with heavier weight status. 
Children with overweight and obesity in the TV and advergame group consumed an extra 
398 kJ (95% CI 168 to 627) daily at camp (p=0.002) compared with children with under-
/normal weight who consumed an extra 150 kJ (95% CI 21 to 279) daily (p=0.024) (Figure 
4.2). In the TV-only group, children with overweight or obesity ate an extra 441kJ (95% CI 
135 to 747) at lunch on food advertising days (p=0.009); this led to an additional 553 kJ 
(95% CI –23 to 1129) being consumed on food advertising days at camp compared with non-
food advertising days (p=0.058).  
4.7 Discussion  
4.7.1 Principal findings of the study 
Exposure to food advertising on TV and the advergame led to significant increases in 
children’s daily energy intake during their time at camp (194 kJ). This response was 
magnified among children with overweight and obesity (n=14); consuming over double the 
additional daily kJ at the camp (398 kJ) than children with under-/normal weight (n=64, 150 
kJ). This exaggerated response was also seen among children of a heavier weight status in 
the TV-only group, with children (n=11) consuming an extra 553 kJ (p=0.058) at the camp 
on the food advertising days. Given that cohort studies suggest that a positive energy-gap of 
only 200–300 kJ a day may be all that is required for the development of overweight in 
children (Plachta-Danielzik et al. 2008, van den Berg et al. 2011), these data raise legitimate 
concerns about the direct influence that food advertising over long-term exposures may exert 




Whilst not consistently seen across previous studies, children with a heavier weight status 
have been often shown to have heightened food intake responses to food advertising on TV 
(Halford et al. 2004, Halford et al. 2008) and branded food packages (Forman et al. 2009). In 
a UK study, children with overweight (n=15) increased their intake by 1280 kJ after TV food 
advertising compared with control, and children with obesity (n=11) by 1970 kJ (p<0.001), 
indicating they were highly influenced by external food cues (Halford et al. 2008). Indeed, 
children with overweight or obesity, when tested with a ‘stop signal’ task, have been shown 
to have less inhibitory control in response to food stimuli than children with normal weight 
(Nederkoorn et al. 2012). The pre-frontal cortex is an area of the brain involved in cognitive 
control, including impulse inhibition, and making decisions in response to stimuli in the 
environment (van Meer et al. 2015). Neural imaging studies indicate a lack of activation of 
this region in children in response to food cues, in contrast to adults where activation is 
apparent (van Meer et al. 2015). In response to fast food logos, children with obesity have 
been shown to have lower activation in the pre-frontal cortex compared with children with 
normal weight (Bruce et al. 2012). These data suggest that a lack of impulsivity inhibition in 
children, in response to food cues, could make them less able to control eating impulses and, 
thus, more susceptible to tempting food stimuli such as those found in food marketing. 
Additionally, it would also appear that children with a heavier weight status have a particular 
vulnerability to branding and food advertising effects. 
Children within the TV and advergame group ate significantly more snack foods after food 
advertising (201kJ) compared with non-food advertising, whilst children in the TV-only 
group ate similar amounts at the snack after both the food and non-food advertisements. 
There was an increased effect seen among children with a heavier weight status in both 
media groups but at different meal occasions. In the TV and advergame group children with 
overweight or obesity (n=14) increased their snack intake by a significant 305 kJ after food 
advertising exposure. In the TV-only group (n=11), although no increased effect was 
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observed at snack-time, children with overweight and obesity ate an additional 441 kJ at 
lunchtime on food advertising days compared with non-food advertising days. The 
advertised foods were not offered to the children, indicating these effects were not brand or 
product specific but transferred to the foods that were on offer. Significant effects also 
remained after controlling for hunger. The lack of an advergame-only group meant that we 
were unable to isolate whether the significant main effect for media condition that we 
observed was due to the double exposure of TV and the advergame or to the nature of the 
game itself. The effects of playing an advergame only on snack intake have been previously 
demonstrated, with children (8–10 years) eating more (286 kJ, p<0.001) after playing a five 
minute game promoting energy-dense foods (n=69) compared with a non-food game (n=65); 
although this study did not differentiate between children with different weight statuses 
(Folkvord et al. 2013). Advergames are designed to be fun and engaging, with brand 
immersion as the primary objective (Nairn and Hang 2012). Given the consumption 
responses of children within this group, it would appear children have responded to the food 
cues prominent within the games.  
Our findings suggest insights into child obesity policy at both upstream and mid-stream 
levels. From a primary prevention perspective, our findings clearly highlight the need for 
regulatory intervention to restrict children’s exposure to unhealthy food promotions, on TV 
and across different media platforms, and particularly online media. The recent rules 
introduced by the UK’s media self-regulatory body, the Committee of Advertising Practice, 
restricting the advertising of foods high in fat, salt or sugar in children’s non-broadcast 
media, are a step in the right direction in this regard (Committee of Advertising Practice 
2017). From a weight management perspective, the increased vulnerability to food cues we 
observed among children with a heavier weight status supports the inclusion of interventions 
which aim to diminish sensitivity to these stimuli in children’s weight loss education 
programs (Boutelle et al. 2011, Boutelle et al. 2014, Boswell and Kober 2016). Although in 
their early infancy as an approach for children’s weight management, Cue Exposure 
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Treatment programs hold promise in supporting children to resist the abundance of food cues 
in today’s environment (Boutelle et al. 2011, Boutelle et al. 2014, Boswell and Kober 2016). 
The basic premise of these interventions is to present children with repeated, non-reinforced 
exposures to highly palatable foods with the aim of weakening the child’s conditioned 
response, that is, the desire to eat (Boutelle et al. 2011, Boutelle et al. 2014). 
4.7.3 Strengths and limitations  
A key strength of this study was that we created a natural environment within which to 
collect the data, and in which the children were comfortable and relaxed. The recreation 
centre and the dining area would not be dissimilar to the facilities that children would 
experience when attending school camps during term time. That the children enjoyed taking 
part in the study and camp is strongly supported by the overwhelmingly positive feedback 
we received from the parents in their follow-up questionnaire and the low study attrition.  
Some limitations in study design point to why significant differences in snack intake 
between food and non-food advertising conditions in the TV-only group were not seen. 
Unlike previous studies, which used TV food advertisements aired within their study’s 
countries (Halford et al. 2004, Halford et al. 2008, Harris et al. 2009a), we elected to use 
unfamiliar brands. This was to isolate the effect of advertising exposure, without influence 
from pre-formed brand attitudes or associations. There is strong evidence that repetitive 
exposure to advertising enhances evaluation of that stimuli (Zajonc 1968, Bornstein 1989), 
with maximum attitude and affect reached at approximately ten advertising exposures 
(Schmidt and Eisend 2015). It is possible that exposure to novel brands and, consequently 
lesser opportunity to form positive affect with that brand or product, may not have cued 
children’s consumption responses to the extent that has previously been observed where food 
brands were familiar (Halford et al. 2004, Halford et al. 2008, Harris et al. 2009a), thus 
resulting in a null effect. The increased effect of prior advertising exposure on children’s 
food intake exposure via advergames has previously been demonstrated. In an earlier study 
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from the USA, children who had previous food branded game play experience consumed 
577 kJ more from unhealthy snack foods than children who played healthy or non-food 
advergames in the study (Harris et al. 2012). 
The time of day we conducted our study could also have influenced children’s consumption 
responses. Evidence suggests that self-regulatory capacity lessens across time as the 
cognitive resources needed to exert inhibition and executive control become depleted over 
the course of the day (Millar 2017). We measured children’s snack intake in the morning, 
when children’s ability to self-regulate is, arguably, at its height (Millar 2017). In contrast, 
previous studies, where significant effects of TV food advertising on children’s food intake 
were seen, and that reported time of day, were conducted in the afternoon (Gorn and 
Goldberg 1982, Harris et al. 2009a). 
A further limitation may have been that children were given a 15 minute snack eating time, 
which was not disclosed to them. In two previous studies, where significant effects on snack 
food intake were seen subsequent to TV food advertising exposure, children (n=42–59, aged 
9–11 years) were given unlimited time to eat during the experimental eating period (Halford 
et al. 2004, Halford et al. 2008). In our study, a number of children had asked for more high-
fat sweet or low-fat sweet items and had not eaten all that they had requested. We surmise 
that having asked for more of these food items that children had the intention of eating them 
and, hence, would have finished eating the sweets if they had had sufficient time. Indeed, the 
most proximal determinant of actual behaviour is the intention to carry out that behaviour, 
according to the Theory of Planned Behaviour (Ajzen 1991). Food enjoyment is inversely 
correlated with satiety responsiveness and positively correlated with food responsiveness and 
desire to eat (French et al. 2012). The portion size of the extra food items was only 25g so 
coupled with the low satiability of energy-dense, sweet and high-fat foods (Rolls et al. 1988, 
Drewnowski 1998), and with children’s predisposition for these highly palatable foods 
(Ventura and Worobey 2013), this is a reasonable expectation. Analyses of mean snack food 
intakes allowing for children to finish the extras that they had asked for, suggests that food 
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advertising would have had a significant increased effect on children’s snack intake in the 
TV-only condition (data not shown).  
Furthermore, we were under-represented in the proportion of children with overweight or 
obesity in our study compared with the state population (Hardy et al. 2016) and, hence, it 
would appear, under-powered to detect a mean difference in snack intake among this sub-
group of children in the TV-only group. A power calculation indicates that we would have 
needed a sample of 60 children with overweight or obesity to detect a mean difference of the 
magnitude that we observed (113 kJ), with a significance level of 0.05.   
In line with previous studies (Anschutz et al. 2009, Folkvord et al. 2014), we asked children 
to report how hungry they were feeling prior to the snack period, in order to control for 
hunger in our analyses. As such, we cannot rule out the potential of confirmation bias, in 
which children may have been less likely to eat as much if they had previously reported that 
they were not very hungry (Nickerson 1998). We did, however, ask children about their level 
of hunger prior to both the food and non-food advertising exposures, so it is likely that any 
effects would have been non-differential across conditions. 
Children did not compensate for their increased snack intake after food advertising during 
their days at the camp; however it is possible that they may have eaten less at mealtimes later 
in the day, or on subsequent days. Whilst we assessed children’s breakfast intake and 
measured their daily snack and lunch intakes we did not capture children’s food intake once 
they left the camp for the day. The limitations and challenges of collecting dietary intake 
data among free-living populations, particularly children, are well documented; they pose a 
high respondent burden, prompt an alteration of usual dietary habits and there is a poor 
accuracy when reporting food eaten away from home (Magarey et al. 2011). As such, we 
would not have been able to maintain the precision of the dietary intake data we had 
collected during camp hours if we had extended dietary data collection outside this 
controlled environment. There remain questions over whether children would have 
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compensated for their increased energy intake at later eating occasions. As previously 
discussed, self-regulation tends to lessen over the course of the day (Millar 2017). 
Additionally, although research with young children (3 – 6 years) suggests that they adjust 
their daily food intake according to the energy density of their diets (Kral et al. 2007), 
studies with older children indicate that this ability to accurately compensate tends to 
decrease with age (Cecil et al. 2005, Johnson and Taylor-Holloway 2006), and is weaker in 
children with heavier weight status (Kral et al. 2012). Whilst camp leaders ensured 
children’s camp activities were of a similar intensity and duration each day, children may 
have compensated for their additional energy intake after food advertising via increased 
energy expenditure outside the camp environment. In the absence of physical activity 
accelerometry data we are unable to determine this. 
4.8 Conclusion 
Children’s exposure to unhealthy food marketing is directly associated with an imbalance in 
energy intake that was not compensated for during children’s time at camp. Whilst this 
energy imbalance may have been compensated for at a subsequent time, it is of a magnitude 
that, over time, could drive a positive energy gap capable of underpinning excess weight 
gain in children. This energy gap is higher for children with overweight and obesity, and 
after exposure to TV food advertising and online advergames. These findings should inform 
policy specifications, including the need to focus regulatory restrictions across media 
platforms, and particularly online media, and that behavioural weight management 
interventions should address heavier children’s vulnerability to food promotions.  
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CHILDREN’S SELF-REGULATION OF EATING PROVIDES NO 
DEFENCE AGAINST TELEVISION AND ONLINE FOOD MARKETING 
5.1 Preface 
The preceding chapter reported on the findings from the randomised crossover trial where 
160 children participated in one of four, six-day school holiday camps at the University of 
Wollongong, NSW, Australia. Children were randomised to either a multiple media or a 
single media condition and exposed to three days of food and three days of non-food 
advertising in an online game and/or a TV cartoon. Children’s food consumption (kilojoules 
(kJ)) was measured at a snack immediately after advertising exposure and then at lunch later 
in the day. All children in the multiple media condition ate more at a snack after exposure to 
food advertising compared with non-food advertising; this was not compensated for at lunch, 
leading to additional daily food intake of 194 kJ. This energy imbalance is of an amount that 
could lead to the development of overweight in children over time. Exposure to multiple 
media food advertising compared with a single media source increased the effect on snack 
intake by a difference of 182 kJ. Additionally it was found that food advertising had an 
increased effect among children with heavier weight status in both media groups.  
The content of this chapter addresses the second research question of this thesis. It draws on 
data collected from the randomised crossover study presented in Chapter Four and 
investigates whether children whose parents report controlling feed practices have an 
increased vulnerability to advertising effects. 
This chapter was written and published as a peer-reviewed journal article during the course 
of this degree (see Appendix C). It is presented as it was published with minor alterations in 
terms of formatting (such as table and figure numbering, and the referencing style) to 
maintain cohesion within the thesis and to conform to the University of Wollongong’s 
referencing style which is Harvard.  
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5.2 Abstract  
Exposure to unhealthy food marketing stimulates children’s food consumption. A child’s 
responsiveness is influenced by individual factors, resulting in an increased vulnerability to 
advertising effects among some children. Whether these differential responses may be 
altered by different parental feeding behaviours is unclear. The purpose of this study was to 
determine the relationship between parental feeding practices and children’s food intake 
responses to food advertising exposure. A randomised, crossover, counter-balanced, within- 
subject trial was conducted across four, six-day holiday camps in New South Wales, 
Australia between April 2016 and January 2017 with 160 children (7-12 years, n=40/camp). 
Children were randomised to either a multiple media (TV and Internet) or single media (TV) 
condition and exposed to food (3 days) and non-food (3 days) advertising in an online game 
and/or a cartoon. Children’s food consumption (kilojoules (kJ)) was measured at a snack 
immediately after advertising exposure and then at lunch later in the day. Parents completed 
the Child Feeding Questionnaire, and ‘restriction’ and ‘pressure to eat’ subscale scores were 
calculated. While food advertising affected all children in the multiple media condition, there 
was an increased effect on snack intake among children whose parents reported pressuring 
them to eat, with children consuming an additional 356 kJ after food advertising compared 
with non-food advertising. This was 209 kJ more than children whose parents did not 
pressure them to eat. In the single media condition, only children whose parents reported 
restrictive feeding practices ate more at lunch on food advertising days than non-food 
advertising days (240 kJ). These data highlight an increased susceptibility to food advertising 
among children whose parents report controlling feeding practices. 






5.3 Introduction  
Environmental factors strongly influence the establishment of a child’s eating behaviours 
(Hawkes et al. 2015) and play a critical role in the development of childhood overweight 
(Swinburn et al. 2011). Food environments are increasingly dominated by cheap, ultra-
processed food products, high in fat, sugar and salt; foods which are intrinsically unhealthy 
yet intensely palatable (Monteiro et al. 2013). The widespread availability of these foods 
means that we are persistently faced with opportunities to overeat and, furthermore, 
encouraged and prompted to do so by their heavy promotion across an increasingly wide 
range of media and settings (Swinburn et al. 2011). As such, we are constantly challenged to 
self-regulate food intake (Stoeckel et al. 2017). 
It is unsurprising that, born into this obesogenic food environment, the present generation of 
young people are more vulnerable to overweight than ever before (Allman-Farinelli et al. 
2007). A sustained daily positive energy balance as small as 200-300 kilojoules (kJ) can lead 
to the development of overweight in children (Plachta-Danielzik et al. 2008, van den Berg et 
al. 2011). With this in mind, a plausible expectation would be that all children would 
develop overweight, and yet not all children do. While this individual variation can be partly 
explained by gene expression (epigenetics), other individual-level factors may also influence 
how responsive a child is to environmental influences (Gluckman and Hanson 2008). 
Therefore, it is important to understand how stimuli that can prompt food intake, such as 
food advertising, (Boyland et al. 2016) may affect some children more than others.  
There is a commonly held belief that as children increase in age and attain greater cognitive 
maturity, they become more aware of advertising’s persuasive intent and become better 
equipped to defend themselves against advertising‘s negative effects (Calvert 2008). 
However, in addition to the highly emotive themes and tempting food cues present in food 
advertising, the subtle and embedded nature of contemporary advertising approaches blurs 
the distinction between media content and advertising, making critical evaluation of 
marketing more difficult. A prime example is online branded games (‘advergames’), 
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commonly found on food industry websites, where cues, in the form of the brand or food 
item, are integrated into the game play, and as such are less likely to be consciously 
processed (Terlutter and Capella 2013). This type of advertising can influence behaviour, 
such as eating, without there being a deliberate or conscious processing of the information 
presented (Harris and Graff 2012). 
Psychosocial theoretical models propose that when children process persuasive messages 
with low cognitive elaboration (implicit processing), such as those found in advergames, the 
cues are likely to have a greater effect on their eating behaviour than if they use greater 
cognitive elaboration (explicit processing) (Nairn and Fine 2008, Buijzen et al. 2010, 
Folkvord et al. 2016). Intra-individual variations among children, arising from individual 
susceptibility factors such as attentional bias and impulsivity, lead to differential responses 
(Valkenburg and Peter 2013, Folkvord et al. 2016). 
Short term experimental studies, where children are exposed to food advertising, embedded 
in a cartoon or online game, consistently show that children have a significantly greater food 
intake after food advertising exposure compared with non-food advertising (Boyland et al. 
2016). In addition, some children appear to respond to food advertising to a greater extent 
(Halford et al. 2008, Anschutz et al. 2010, Folkvord et al. 2014, Folkvord et al. 2015). 
Increased effects of food advertising on children’s food consumption have been observed 
among children with overweight and obesity (Halford et al. 2008, Norman et al. 2018a); 
those whose mothers exhibit encouragement to be thin (Anschutz et al. 2010); who have high 
impulsivity (Folkvord et al. 2014); and who show increased attentional bias to food 
displayed in advertisements (Folkvord et al. 2015).  
Interactions between parents and children within the family and home environment shape the 
development and establishment of children’s eating behaviours and dietary self-regulation 
(Birch 2006). The approaches that parents use to promote healthy eating habits have been 
found to influence children’s food behaviours. Feeding practices, such as restricting foods 
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deemed as unhealthy, and pressuring or coercing children to eat healthier foods such as fruit 
and vegetables, can be counterproductive (Gerards and Kremers 2015); with both food 
restriction and pressure to eat shown to be significantly related to a child’s preference for 
foods high in fat and sugar (Vollmer and Baietto 2017). Additionally, research suggests that 
children subjected to these feeding practices are less successful in self-regulating their 
energy intake than children whose parents encourage them to focus on their internal satiety 
and hunger cues, and as a consequence these children may be more influenced by external 
food cues (Stoeckel et al. 2017). This gives rise to the question whether children who 
experience controlling parental feeding practices may be more responsive to unhealthy food 
advertising. Eating studies that explore relationships between parental feeding practices and 
children’s food behaviours are typically conducted in the absence of parental supervision 
(Lansigan et al. 2015). Hence, a school holiday program, which children attend without 
parents, presents an ideal environment in which to perform a study of this nature. 
This paper reports on data collected from a randomised controlled trial (RCT) which 
investigated whether exposure to food advertising from a single media or a multiple media 
source increased children’s immediate food consumption (kJ) at a snack directly after 
exposure compared with non-food advertising, and whether any immediate increased energy 
intake was compensated for at a later lunchtime meal (Norman et al. 2018a). The aim of the 
present study was to explore the relationships between parental feeding practices and 
children’s food intake responses after the different advertising exposures. 
5.4 Methods  
5.4.1 Study design and participants 
The within-subject, crossover, counter-balanced RCT was conducted across four, six-day 
school holiday camps from April 2016 to January 2017 in New South Wales, Australia. 
Children attended the morning sessions of the holiday camp every day from 8am to 1.30pm. 
The full study protocol and main results have been published elsewhere (Norman et al. 
104 
 
2018a). We recruited 160 children (78 female, 82 male), aged 7-12 years (9.3 ± 1.6 (mean ± 
SD)) via local schools, community and university networks and social media, with 40 
children attending each holiday camp. Inclusion criteria included no reported food allergies 
or dietary restrictions. Incentives for participants included payment for their holiday camp 
fees. 
Within each holiday camp, children were allocated to one of two groups of 20, balanced by 
age and sex, and randomised to participate in either the single media (TV) or multiple media 
(TV plus Internet advergame) condition. Within each media condition was an experimental 
condition (unhealthy food advertising (three days)) and a control condition (non-food 
advertising (three days)). Within each camp children participated in both the experimental 
and control conditions, with the sequence of advertising condition counter-balanced across 
holiday camps.  
Informed written consent was obtained for all study participants. The study was registered 
with the Australian New Zealand Clinical Trials Registry (ACTRN12617001230347) and 
approved by the University of Wollongong Human Research Ethics Committee. 
5.4.2 Materials and measures 
5.4.2.1 Media and advertising 
TV: six age-appropriate, ten minute cartoons were selected; one for each day of the camp. 
These were embedded with either ten food related TV advertisements or ten non-food related 
TV advertisements (approximately 30 seconds/advert). The ten TV advertisements were the 
same each day of the camp, changing only according to experimental or control condition. 
Pictures or references to food did not appear in any of the cartoons. Internet: an online 
advergame featuring either a food brand or a non-food brand (five minute game play). The 
advergames featured the advertised brand or product as active game components, present 
throughout the duration of the game. The advertised food products were categorised as 
unhealthy in line with the nutrient profiling criteria developed by Food Standards Australia 
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New Zealand (Food Standards Australia New Zealand 2015). In order to determine the 
influence of the study advertising, all branded food products in the experimental condition 
were for items available for purchase overseas but not in Australian supermarkets. The TV 
advertisements are not aired on Australian commercial TV stations and the advergames are 
only available for download through international app stores.  
5.4.2.2 Foods and intake measurement 
Snack-time: children were offered individual trays with six small bowls of preweighed 
assorted snack foods. Each bowl contained 50 grams (g) of a different food option: high-fat 
savoury, low-fat savoury, high-fat sweet, low-fat sweet, fruit and vegetable. The snack 
choices were in line with previous study designs (Halford et al. 2008), and none of the 
brands featured in any of the advertisements shown. Children were told that they could eat as 
little or as much as they would like, and were given more of any food item on request. The 
snack period was strictly limited to 15 minutes. For each child the leftovers of the individual 
foods were weighed (g). 
Lunch-time: children were presented with a tray of pre-prepared, pre-weighed standardised 
food items. There were three different lunch menus: items included fruit, vegetables, yoghurt 
and healthier types of fast food e.g. cheese and tomato pizza, oven baked chips and chicken 
pieces. Menus on Days One to Three were repeated on Days Four to Six of the camp. As 
with snack-time, extra food items were available on request and there was a thirty minute 
time limit. All leftovers were individually weighed (g). 
Gram amounts were converted to kJ using FoodWorks nutrient analysis software (Version 8, 
Xyris Pty Ltd, Australia). Each child’s mean snack and lunch intakes for the three days of 
food advertising exposure and three days of non-food advertising exposure were calculated. 
5.4.2.3 Children’s hunger 
Children reported how hungry they felt before snack-time and lunch each day using a 
validated 5-point picture-rating scale; with the anchors ‘I am really hungry’ (1) and ‘I am not 
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hungry at all’ (5) (Bennett and Blissett 2014) (Appendix KK). Mean hunger scores were 
calculated for snack and lunch for the two advertising conditions. 
5.4.2.4 Children’s weight and height 
Children’s weight and height were measured on Day One of the camp. Children’s body mass 
index (BMI; weight/height2) and BMI z-scores (World Health Organization 2007) were 
calculated. The BMI for age was used to classify weight status into underweight, normal 
weight, overweight or obesity categories using international standardised cut-points (Cole 
and Lobstein 2012).  
5.4.3 Daily procedure 
At mid-morning on each day of the holiday camp, children were shown to either the single 
media or multiple media intervention room, according to randomisation. Each day children 
in both rooms watched the same cartoon with the same TV advertisements embedded. The 
children in the multiple media condition then played an Internet advergame for five minutes. 
Snack-time immediately followed children’s advertising exposure. Lunch was served in the 
main camp dining room at 1pm, after which children went home for the day. Camp leaders 
ensured that the duration and intensity of children’s camp activities, which were conducted 
between meal periods, were similar each day. 
5.4.4 Parental feeding practices 
Parental feeding practices were self-reported online by parents at baseline using the Child 
Feeding Questionnaire (CFQ) (Birch et al. 2001) (Appendix LL). The controlling feeding 
practices ‘restriction’ and ‘pressure to eat’ are two of the most commonly researched 
subscales of the CFQ and were the two that were used in this analysis. There are eight 
questions relating to the restriction subscale (e.g. ‘If I did not guide or regulate my child’s 
eating he/she would eat too much of their favourite foods’) and four questions relating to the 
pressure to eat subscale (e.g. ‘My child should always eat all of the food on his/her plate’). 
Item response options were rated as 1 = disagree, 2=slightly disagree, 3 = neither disagree 
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nor agree, 4=slightly agree, and 5 =agree. The internal consistency of items within these 
subscales has been confirmed in earlier research (pressure to eat: α = 0.70; restriction: α = 
0.73 (Cronbach’s alphas)) (Birch et al. 2001). Mean scores for each subscale were 
calculated. Subsequently, the subscale mean feeding scores were dichotomised into ‘no’ for 
scores of 3 or lower for each child and ‘yes’ for greater than 3, with ‘yes’ indicating that 
parents exerted a higher level of parental control on their children’s eating behaviours, either 
by restricting or pressuring food intake. A similar approach to dichotomising responses to 
the CFQ has been used in earlier studies (Park et al. 2015).  
5.4.5 Outcome variables 
The main outcomes were children’s mean snack intake (kJ) after food advertising exposure 
(3 days) and non-food advertising exposure (3 days), their mean lunch intake (kJ) on food 
advertising and non-food advertising days, and combined mean snack and lunch intakes (kJ) 
on food advertising and non-food advertising days.  
5.5 Statistical analysis  
Data were analysed separately by media condition. Linear mixed models with repeated 
measures were used to examine relationships between children’s consumption responses (kJ) 
at the different eating occasions and dichotomised feeding practice scores. The three 
different primary outcomes were kJ consumed at the snack, lunch, and snack and lunch 
combined repeated across the two advertising conditions. The fixed-factor effects used in all 
models were advertising condition (food or non-food advertising) and feeding practice 
scores. The interaction between advertising condition and feeding practice scores was tested 
for significance in all models. Camp identifier was included as a random intercept in the 
models in order to adjust for the clustered nature of the data. Any influence of the impact of 
age, sex, weight status (BMI z-score), or hunger on snack and lunch intake were investigated 
by adding these variables as covariates to the models.  
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Descriptive statistics are reported as means (± SDs) for continuous variables or as 
percentages for categorical variables. Results from the linear mixed models analyses are 
presented as means (95% CIs) unless otherwise indicated. Reported p-values are two-sided, 
and p<0.05 was considered significant in all tests. Analyses were completed using SPSS 
Statistics version 23.0 for Windows (SPSS Inc., Chicago, IL, USA). 
5.6 Results  
Six children did not complete all six days of the camp, leaving 154 children in the final 
analysis (78 female, 76 male, 9.3 ± 1.6 years (mean ± SD)). Participant characteristics and 
parental feeding practice scores are shown in Table 5.1. There were no significant 
differences between the descriptive statistics for the two media condition groups. 
Table 5.1: Descriptive statistics for participant characteristics and parental feeding 
practices by media condition group 
 
 Single media (n=76) 
 
Multiple media (n=78) 
Sex, n (%)   
  Girls 40 (51.3) 38 (48.7) 
  Boys 37 (48.7) 39 (51.3) 
Mean age (years)1 9.5 ± 1.5  9.1 ± 1.75  
Mean WHO BMI z-score1 0.27 ± 1.2 0.29 ± 1.1 
BMI for age, n (%)   
  Underweight 4 (5) 1 (1) 
  Normal weight 61 (80) 63 (81) 
  Overweight 10 (13) 9 (12) 
  Obesity 1(1) 5 (6) 
Mean Restriction subscale score1  3.1 ± 1.1 3.3 ± 1.0 
Restrictive parents (dichotomised), n (%) 36 (47) 45 (58) 
Mean Pressure to eat subscale score1 2.4 ± 1.0 2.6 ± 1.0 
Pressure to eat parents (dichotomised), n (%) 19 (25) 20 (26) 
 





As previously reported, the increase in snack intake after food advertising (compared with 
non-food advertising) was significantly greater in the multiple media condition than the 
single media condition (p<0.01) (Norman et al. 2018a) hence data were analysed separately 
by media condition. Age and sex had no significant main effect or interaction on food 
consumption and were removed from further analyses. In the single media condition BMI z-
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score was positively related to the difference in mean lunch food intake (p<0.05) and mean 
snack plus lunch intake (p<0.01) between food advertising and non-food advertising days. 
There were no associations between parental feeding practice scores, either restriction or 
pressure to eat, and BMI z-score, nor were restriction and pressure to eat scores related. 
In the single media condition all children ate similar amounts at the snack after food 
advertising and non-food advertising, with no differential effect among different feeding 
practice sub-groups (Table 5.2).  
Table 5.2: The effects of advertisement condition on the kJ intake in all children and by feeding 
practices across media conditions (means (95% CIs) 
 Difference in mean kJ 
intake between food and 
non-food advertisements 
SNACK 
Difference in mean kJ 
intake between food and 
non-food advertisements 
LUNCH 
Daily additional kJ 
consumed at the holiday 
camp after food 
advertising 
Single media 
All children (n=76)# 19 (-85–125) 89 (-5–183) 108 (-30–246) 
 No restriction (n=40) -7 (-161–147) -47(-161–67) a -54 (-215–108)c 
Restriction (n=36) 48 (-101–197) 240** (96–384) b 288* (65–511)d 
 No pressure to eat (n=57) 50 (-70–169) 66 (-35–166) 115 (-36–266) 
Pressure to eat (n=19) -71 (-309–166) 159 (-85–403) 88 (-431–256) 
Multiple media  
All children (n= 78) # 201**** (113–288) -6 (-91–79) 194*** (80–308) 
 No restriction (n=33) 257*** (114–399) 56 (-79–191) 313*** (145–480) 
Restriction (n =45) 160** (46–274) -52 (-163–59) 108 (-263–48) 
 No pressure to eat (n=58) 147** (44–251) e -4(-101–93) 143* (7–280) 
Pressure to eat (n =20) 356**** (197–515) f -14(-205–177) 342** (135–548) 
*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 
Significant differences between b and a (p=0.002); d and c (p=0.013); f and e (p=0.038) 
# Results published in (Norman et al. 2018a) 
 
However there was a positive significant association between restrictive parental feeding 
practices and increased lunch intake (p<0.01) and snack plus lunch intake (p<0.05) on the 
food advertising days compared with non-food advertising days. Children whose parents 
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were restrictors ate 240 kJ more at lunch on food advertising days versus non-food 
advertising days (p<0.01), remaining significant after controlling for hunger and BMI z-
score (p<0.01). The children whose parents were non-restrictors did not consume any 
additional kJ at lunch in response to the food advertising, with a difference observed between 
the two groups (restrictors vs. non-restrictors) of 287 kJ (p<0.01). Children with restrictive 
parents in this media condition ate an additional 288 kJ overall (snack plus lunch) (p<0.05) 
on food advertising days compared with non-food advertising days. This was an additional 
334 kJ more than the children with non-restrictive parents, who did not consume any 
additional kJ overall in response to the food advertising (p<0.05). Pressure to eat did not 
have a differential effect on children’s lunch consumption in the single media condition.  
As previously reported, all children in the multiple media condition ate more at the snack 
after food advertising than after non-food advertising (201 kJ, p<0.0001) (Norman et al. 
2018a). This was not compensated for at lunch which led to an additional daily food intake 
of 194 kJ (p<0.001) (snack plus lunch) on food advertising days for children within this 
media condition. There was an increased effect seen among children whose parents reported 
high pressure to eat feeding practices. These children ate an additional 356 kJ (p<0.0001) at 
the snack after food advertising exposure compared with non-food advertising exposure, 
remaining significant after controlling for hunger and BMI z-score (p<0.0001); an extra 209 
kJ (p<0.05) more than children whose parents did not pressure them to eat. This led to a total 
additional daily food intake of 342 kJ (p<0.01) on food advertising days among children 
whose parents pressured them to eat. Children in both the restrictive and non-restrictive 
groups ate more at a snack after food advertising compared with non-food advertising, with 
no significant difference in snack intake between these two groups. Children consumed 
similar amounts at lunch on food and non-food advertising days in the multiple media 
condition, with no differential effect among the feeding practice sub-groups. 
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5.7 Discussion  
This study identifies that children who experience parental feeding practices that impede 
their self-regulation of eating have an increased vulnerability to the effects of unhealthy food 
advertising; with these children consuming more in response to food advertising exposure 
over a sustained period, compared with non-food advertising. In the multiple media 
condition, parental pressure to eat did heighten the effect of advertising, however all children 
had increased snack intakes after food advertising exposure, compared with non-food 
advertising, which was not compensated for at a later meal. This suggests that marketing 
effects override children’s learned self-regulatory responses to eating, especially when this is 
sustained and repeated across multiple media platforms. It also highlights that none of the 
parental feeding practices children experienced, whether controlling or non-controlling, were 
sufficient to negate the impact of food advertising on their eating behaviours. As this 
multiple media advertising condition is closer to children’s real world exposures (Boyland 
and Whalen 2015), this is a particularly important finding. The differential susceptibility was 
most pronounced in the single media group and resulted in children who experienced 
restrictive parental feeding practices eating more at a lunchtime meal following food 
advertising exposure. 
Previous studies have identified other groups of children who also have increased 
vulnerability to the effects of food advertising, including those with heavier weight status 
(Halford et al. 2008, Norman et al. 2018a) and those whose mothers exhibit encouragement 
to be thin (Anschutz et al. 2010). BMI z-score was not associated with parents’ restriction or 
pressure to eat in our study, and so was not a confounder in the relationship between 
controlling feeding practices and children’s responses to marketing. We have separately 
found weight status to influence the magnitude of children’s responses to food advertising 
(Norman et al. 2018a). This study finds a separate group of vulnerable children whose 
responses to marketing occur independently of weight status.  
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Psychosocial processing models propose that unhealthy food advertising prompts cravings 
for food and induces subsequent food intake via previously conditioned responses, with the 
level of processing of the embedded food cues influencing the magnitude of the effect of the 
food advertising (Nairn and Fine 2008, Buijzen et al. 2010, Folkvord et al. 2016). This may 
explain the different intake responses at the snack after advertising exposure across the two 
media conditions and why all children were affected by the food advertising in the multiple 
media condition. The integrated nature of the food advertising within the advergame may 
have had a greater effect on children’s food intake as the promotional content involved low 
levels of elaborative processing, initiating physiological responses which motivated food 
consumption without children being aware that they were being cued to eat (Buijzen et al. 
2010, Folkvord et al. 2016). Of course, children in the multiple media condition also 
received double the dose of advertising exposure compared with the single media condition, 
so it may be that volume of exposure, as well as the different media platforms, is also 
important in influencing the magnitude of responses. Empirical data on sustained exposures 
to food advertising are scarce, however, an early study found that repetitive exposures to an 
ice cream TV advertisement embedded within a cartoon did not increase children’s 
subsequent food consumption compared with single exposure (Gorn and Goldberg 1980). 
The authors report that this could have been a factor of study design, with children appearing 
irritated by the repetitive nature of the advertisement and that this may have directly affected 
children’s eating behaviours. More recent research suggests that when online and offline 
media marketing communications are used in tandem, their interaction can enhance 
consumer behavioural responses through synergistic cross-effects (Batra and Keller 2016). 
Indeed, an aim of integrated multimedia campaigns is to increase consumer effects in such a 
way that the coordinated effect is greater than if the individual marketing platforms were 
experienced independently of each other (Keller 2016). The lack of an ‘advergame-only’ 
single media condition means that we were unable to confirm this effect.  
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Identifying increased vulnerability to food advertising among children who experience 
controlling parental feeding practices is a novel finding. Not only does it highlight a group of 
children with differential susceptibility to the negative effects of food advertising but it 
emphasises the importance of promoting feeding practices that help support a child’s self-
regulatory development in regards to their eating. It has been suggested that responsive, 
structure-based feeding practices, where parents offer guidance, provide routines, set 
boundaries and take into account the child’s perspective, can be helpful in promoting self-
regulation (Rollins et al. 2015, Frankel et al. 2017). It is questionable, however, given the 
immersive nature of the promotional messages within contemporary food advertising, and in 
light of our findings for multiple media exposures particularly, whether the results of any 
parenting practices could be effective in protecting children from advertising’s negative 
influences.  
The sustained energy imbalances observed in this study after food advertising exposure are 
of a magnitude that could contribute to the development of overweight (Plachta-Danielzik et 
al. 2008, van den Berg et al. 2011). Our findings clearly highlight the requirement for more 
stringent regulatory policy to restrict children’s exposure to unhealthy food marketing across 
offline and, particularly, online media. Despite restriction of food marketing to children 
being identified at the highest levels of international policy-making (World Health 
Organization 2010, United Nations General Assembly 2011), few territories have enforced 
statutory restrictions, with most countries relying on industry-led codes for responsible 
marketing (Galbraith-Emami and Lobstein 2013). Evidence indicates that industry self-
regulation has not been effective in protecting children from food advertising exposures 
(Galbraith-Emami and Lobstein 2013), with children continuing to be exposed to high levels 
of food marketing across a wide range of media platforms (Boyland and Whalen 2015, 
Vandevijvere et al. 2017).  
There were different responses to food advertising on snack and then on meal consumption 
across the single and multiple media groups. While the multiple media group ate more snack 
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food in the food advertising condition, the single media group ate more at the next meal and 
not at the snack. In these children it is possible that the activation of prior advertising-based 
memory structures could have been triggered in the presence of palatable lunch foods, 
prompting a greater intake of foods (Büttner et al. 2014). Both restrictive and pressure to eat 
feeding practices were associated with greater intakes at the lunchtime meal for children in 
the single media condition, however this was only significant for children who experienced 
restrictive practices. Posteriori calculations estimate that a sample of 80 children in the 
pressure to eat sub-group would be needed to detect this effect on lunch consumption.  
As previously reported, a study limitation may have been the time-limited, undisclosed snack 
eating period of 15 minutes, which may have accounted for the lack of effect on children’s 
snack intake in the single media condition (Norman et al. 2018a). Previous studies, where 
significant consumption responses after TV food advertising exposure were observed had 
unlimited snack eating times (Halford et al. 2004, Halford et al. 2008). As children within 
the single media condition ate similar amounts at the snack after both food and non-food 
advertising (Norman et al. 2018a), it is unsurprising that no interactions with advertising 
condition or feeding practices were found here. 
A possible limitation in using the CFQ was the reliance on parental report that may have 
been subject to social desirability bias. A former study which utilised a child version of the 
CFQ, in addition to the parents’ version of the CFQ, found a lack of agreement between 
parental and child reports and perceptions of restrictive eating habits (Carper et al. 2000); 
though this may have simply related to subjective differences between the two groups.  
In conclusion, this study indicates that children who experience controlling parental feeding 
practices may be less able to self-regulate their food intake after exposure to food advertising 
than children who experience less controlling feeding practices. However our findings show 
that all children within the multiple media condition, no matter their parents’ feeding 
practices, ate more at a snack after food advertising, which was not compensated for at the 
115 
 
next meal. The ubiquitous nature of contemporary food marketing means that children are 
frequently faced with unhealthy food cues in their daily lives. While structure-related 
parental feeding practices hold promise in supporting a child’s self-regulatory development 
(Frankel et al. 2017), if children respond to real world marketing stimuli the same way they 
did to the food advertising in our study, then their responses could, indeed, lead to weight 
gain. These data clearly suggest that policy interventions that focus singularly on improving 
the at-home feeding environment will be ineffective in the absence of broader regulatory 
controls on food marketing. A more practicable solution is for policy makers to enforce 
stronger regulations on children’s food advertising exposure, across all media platforms, 
particularly online media. 
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REMEMBER ME? AN ANALYSIS OF THE ROLE OF MARKETING 
TECHNIQUES IN DRIVING CHILDREN’S BRAND RECOGNITION, 
ATTITUDES AND DESIRE TO EAT FOODS AFTER ADVERTISING 
EXPOSURE: A RANDOMISED CROSSOVER TRIAL 
6.1 Preface 
Chapters Four and Five reported on children’s food intake data that was measured during 
their participation in the randomised crossover trial conducted at the University of 
Wollongong, NSW, Australia. During this study, 160 children were randomised to either a 
multiple media or a single media condition and exposed to three days of food and three days 
of non-food advertising in an online game and/or a TV cartoon. The findings showed that 
children in the multiple media condition left camp on the food advertising days with a 
positive energy imbalance of 194 kJ; an amount that could cumulatively lead to the 
development of overweight. An increased effect of advertising was observed among children 
in the multiple media condition. Furthermore children with overweight and obesity and 
children whose parents reported controlling feeding practices had an increased susceptibility 
in both media conditions. 
In order to isolate the effects of the study advertising exposure the branded products selected 
for the experimental condition were real products available in other countries but not 
available for sale in Australian supermarkets or advertised on commercial TV within 
Australia. Using unfamiliar brands may have dampened the effect of advertising on 
children’s consumption responses. However, utilising novel brands provided the opportunity 
to investigate how children responded to the creative content within the advertisements with 
the knowledge that children did not have pre-formed brand attitudes or associations. The 
content of this chapter addresses the final group of research questions, outlined in Chapter 
One, to investigate how persuasive techniques within unfamiliar TV food advertisements and 
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online advergames affect children’s recall and attitudes towards brands. This chapter is a 
manuscript that was submitted to a peer-reviewed journal (Journal of the Academy of 
Nutrition and Dietetics) during the course of this degree and is currently under review (as at 
31 August 2018).  
Citation: Norman, J., Kelly, B., McMahon, A.-T., Boyland, E., Chapman, K. & King, L. 
2018. Remember me? An analysis of the role of marketing techniques in driving children’s 
brand recognition, attitudes and desire to eat foods after advertising exposure: a randomised 
crossover trial. Manuscript submitted for publication. 
Authors’ contributions: B. Kelly is the Chief Investigator of the study and led the writing of 
the initial study protocol and successful funding application. All authors contributed to the 
conception and design of the study. B. Kelly and A-T McMahon supervised J. Norman. J. 
Norman primarily implemented the study protocol, including recruitment. J. Norman led 
the statistical analysis, supervised by B. Kelly. J. Norman had primary responsibility for the 
final content of the manuscript. All authors contributed to critical revision of this manuscript 




6.2 Research snapshot 
6.2.1 Research question 
How do persuasive techniques within unfamiliar TV and online food advertisements affect 
children’s recall and attitudes towards brands? 
6.2.2 Key findings 
In this randomised crossover study, there was a significant increase in children’s recognition 
of all brands following exposure (p<0.0001). All brands were rated positively, with the 
majority of brands appealing to children of all ages and children wanting to eat the 
advertised products. Common appeals included fantasy, happiness and palatability. Humour, 
anti-adult themes, parent-pleasing and parental-themes were persuasive techniques used in 
the most recognised and highly rated advertisements. 
6.3 Abstract  
Background: A range of techniques are used in unhealthy food marketing and contribute to 
the impact of food advertising on children. Yet current regulatory arrangements do not 
sufficiently address the use of marketing techniques.  
Objective: To investigate children’s recall and attitudinal responses to unfamiliar food 
brands following exposure to marketing techniques in TV and online advertisements, and to 
describe the techniques used. 
Design: A within-subject, randomised, crossover, experimental trial 
Setting: Four, six-day holiday camps in New South Wales, Australia  
Participants: Children, 7-12 years. 
Intervention: Children played an online food ‘advergame’ (branded game) and/or viewed 10 
TV food advertisements in a cartoon on three occasions. Children completed a brand 
recognition and attitude survey pre-and post-intervention. 
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Main outcome measures: Children’s recognition and attitudes towards advertised brands and 
brand consumers; their desire to eat the product; description of marketing techniques. 
Statistical analysis: Pre- and post-brand recognition were compared using McNemar tests. 
Chi-square tests and Spearman correlations were used to examine associations between 
brand recognition, attitudes and desire to eat product by child age group and media 
condition.  
Results: 154 children completed the study. There was a significant increase in the 
recognition of all brands post-exposure (p<0.0001). All brands were rated positively. The 
majority of brands appealed to children of all ages, with children wanting to eat the 
advertised products. Brand consumers were rated as more cool by children who played the 
advergame compared with those who viewed the TV advertisements only (𝑋𝑋12 = 4.172, 
p=0.041). Anti-adult themes, fun/humour and parent-pleasing were techniques unique to the 
most recognised and highly rated advertisements.  
Conclusion: Persuasive techniques delivered a marketer’s objective of building brand-equity 
by stimulating children’s brand recognition and positive affect. Yet these techniques are not 
excluded under current regulatory schemes. These findings highlight the need for stricter 




6.4 Introduction  
The food marketing that children are exposed to is dominated by energy-dense, nutrient-poor 
food products, and promotional messages reach children via a wide range of sources, 
including TV and, increasingly, the Internet and social media (Boyland and Whalen 2015). 
This pervasive marketing creates societal norms for children about which foods are 
acceptable and desirable to eat (Harris et al. 2009b). These normative influences have a 
strong impact on children’s food preferences and choices, further strengthened by children’s 
desire for conformity with their peers (Valkenburg and Cantor 2001, Roberts and Pettigrew 
2013). 
A key recommendation from the World Health Organization’s report on Ending Childhood 
Obesity is not only to restrict the amount of unhealthy food advertising that children are 
exposed to but also to reduce the power of marketing communications (World Health 
Organization 2016a). Persuasive power of marketing refers to the creative content, design 
and execution of advertisements (World Health Organization 2012). Globally, however, 
there are limited statutory regulations restricting the extent of food marketing to children and 
neither government nor industry-led regulatory codes sufficiently cover the use of persuasive 
marketing techniques that appeal to children (Boyland et al. 2012, World Cancer Research 
Fund International 2018). This lack of regulation results in children continuing to be exposed 
to a high frequency of persuasive advertising for unhealthful foods on TV and online (Harris 
et al. 2017, Obesity Policy Coalition 2018). 
As branding is a powerful influencer of product choice, especially for children and youth, 
most child-oriented food marketing campaigns take a brand-building approach (Connor 
2006, Kelly et al. 2015b). Fundamentally the role of branding is to establish positive 
associations and attributes to a product that will differentiate it from other similar products 
(Keller 2013). This is referred to as brand equity; that is, the added value attached to a 
product as a result of being coupled with the brand (Keller 2013). As brand preference 
precedes purchase requests and consequent consumption, marketing aims to build children’s 
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awareness of food brands and products and their desire for them, thus building brand equity 
(Schwartz et al. 2013, Kelly et al. 2015b).  
Social cognitive theories propose that repeatedly pairing food brands with highly appealing 
stimuli will transfer positive attitudes towards the brand (Harris et al. 2009b). Furthermore, 
this positive affect transfer can occur without conscious perception or processing of the 
marketing stimuli (Goode 2007). Contemporary food advertisements are designed with 
implicit psychological processing in mind, utilising an array of persuasive appeals and 
affect-based content to promote both brand and product (Hebden et al. 2011, Harris and 
Graff 2012, Jenkin et al. 2014). Research in adults has shown that it is not rational message 
content within advertising that drives strong brand equity, but rather these emotional and 
creative appeals (Heath et al. 2006). 
Developmental theories indicate that at around eight years of age children recognise the 
selling intent of advertising but are only just beginning to become aware of its persuasive 
intent (Carter et al. 2011). Children’s understanding that advertisers are trying to persuade 
them to want brands and products by using appealing marketing techniques emerges later in 
childhood, between the ages of 11 and 12 years (Carter et al. 2011). Traditional thinking has 
been that this advertising literacy provides children with the cognitive defences to make 
them less vulnerable to advertising effects (Rossiter and Robertson 1974). However, children 
of all ages are susceptible, as research shows they are more likely to process food 
advertisements implicitly, without conscious awareness, and therefore, are less likely to use 
their advertising literacy as a critical defence (Buijzen et al. 2010, Rozendaal et al. 2011b). 
Positive attitudes developed towards unhealthy food products as a result of advertising 
exposure in childhood have been demonstrated to persist into adulthood (Connell et al. 
2014), with early brand exposure lasting the longest (Ellis et al. 2010). This is a major 
concern given recent research, where children who wore wearable cameras were exposed to 
almost 30 unhealthy food brands each day (Signal et al. 2017), a figure that is likely 
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underestimated given that screen content, including TV, smart phones, tablets and 
computers, was not typically captured.  
The range of persuasive techniques used in food marketing to appeal to children is well 
documented (Jenkin et al. 2014). They include catchy-music, mouth-watering food images 
and happy, fun-loving characters; and there is good evidence to show that the use of these 
techniques promotes brand awareness and loyalty in children (Jenkin et al. 2014). Brand 
awareness is the first step in a hierarchy of advertising effects that likely prompts a cascade 
of behaviours ultimately leading to the consumption of these foods (Kelly et al. 2015b). Use 
of promotional characters, such as celebrities and brand mascots, is a well-recognised 
advertising technique known to appeal to children (Kraak and Story 2015, Smits et al. 2015). 
However, the appeal of other persuasive elements in contemporary advertising  are yet to be 
elucidated (e.g. humour, parental-themes or action) (De Jans et al. 2017). Understanding 
which specific (and combinations of) persuasive appeals most affect children would provide 
additional evidence to inform effective policy to reduce the power of these marketing 
communications. 
Clearly for advertising exposure to have a consequential effect, the audience needs to know 
which brand is being advertised and for that brand name to register in the viewer’s memory, 
whether implicitly or explicitly (Romaniuk 2009). The primary mechanism for 
communicating the brand is direct branding execution, which is how the brand name is 
presented through the course of an advertisement (Romaniuk 2009, Hartnett et al. 2016). 
This execution includes the visual frequency (the number of times the brand is visually 
represented), the verbal frequency (the number of times the brand name is verbalised) and 
early branding (how soon the brand appears in the advertisement; either visually or verbally) 
(Romaniuk 2009). To our knowledge, the relationship between specific direct food branding 




This paper reports on data collected from a randomised controlled trial (RCT) which, 
primarily, investigated whether exposure to three days of food advertising from a single 
media (TV-only) or a multiple media (TV and online game) source increased children’s 
immediate food consumption at a snack directly after exposure, compared with three days of 
non-food advertising, and whether any immediate increased energy intake was compensated 
for at a later lunchtime meal (Norman et al. 2018a). The aim of the present study was to 
investigate how the different food advertisements influenced children’s free-recall and 
recognition of brands and their perceptions and attitudes towards the advertised brands. We 
then explored which persuasive techniques and direct branding execution tactics within the 
advertisements most appealed to children and captured their attention. In order to isolate the 
effects of the study advertising, we used overseas brands that were unfamiliar to children. In 
addition, we investigated whether particular advertisements influenced children differently 
according to their developmental stage, as determined by age (Carter et al. 2011). 
6.5 Methods  
6.5.1 Study design and participants 
The within-subject, crossover, counter-balanced RCT was conducted across four, six-day 
school holiday camps from April 2016 to January 2017 in New South Wales, Australia. 
Children attended the morning sessions of the holiday camp every day from 8am to 1.30pm. 
The full study protocol, main results and other findings have been published elsewhere 
(Norman et al. 2018a). One-hundred and sixty children (78 female, 82 male), aged 7–12 
years were recruited through local schools, social media and university and community 
networks. Forty children attended each holiday camp. Within each holiday camp, children 
were allocated to one of two groups of 20, with an even spread of sex and age, and 
randomised to either the single media (TV-only) or multiple media (TV and advergame) 
condition. Within each media condition was an experimental condition (three days of 
unhealthy food advertising exposure) and a control condition (three days of non-food 
125 
 
advertising exposure). Within each camp, children took part in both the experimental and 
control conditions, with the order of advertising condition counter-balanced across holiday 
camps.  
Informed written parental consent was obtained for all study participants. The study was 
registered with the Australian New Zealand Clinical Trials Registry 
(ACTRN12617001230347) and approved by the University of Wollongong Human Research 
Ethics Committee. 
6.5.2 Materials and measures 
6.5.2.1 Media and advertising 
Six, 10 minute, age-appropriate cartoons were selected, with a different cartoon shown each 
day of the camp. Ten food advertisements were embedded into three cartoons, and 10 non-
food advertisements were embedded into the other three cartoons. Each advertisement was 
approximately 30 seconds in length. The 10 TV advertisements were the same each day of 
the camp for both media conditions, changing only according to experimental or control 
condition; however, the order that the advertisements were shown within the cartoon varied 
each day. Cartoons did not contain any pictures or references to food. Online ‘advergames’ 
were chosen featuring either a food brand or a non-food brand and rated as suitable to be 
played by all age groups. An advergame is an online branded game, commonly found on 
food industry websites (Culp et al. 2010). The selected advergames featured the advertised 
brand or product as active game pieces, present throughout the duration of the game (five 
minutes of game play daily). Three different food advergames were used, all representing the 
same brand. The TV advertisements were sourced from overseas and had never been aired 
on Australian commercial TV stations and the advergames were only available for download 
through international app stores. The advertised food products were classified as ‘unhealthy’ 
as per nutrient profiling scoring criteria developed for health claims regulation in Australia 
(Food Standards Australia New Zealand 2015). All advertisements would be permitted for 
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broadcast during children’s peak viewing times under current regulatory standards in 
Australia, which does not preclude the types of foods that can be promoted (Australian 
Association of National Advertisers 2009, Australian Communications and Media Authority 
2009 , Australian Food and Grocery Council 2014b, Australian Food and Grocery Council 
2014a). The advertised food types and nutrient profiles are listed in Table 6.1. 
Table 6.1: Product description and nutrient profile of food products advertised in advergames and TV 
advertisements  
 
Average per 100g of product 
 











 Advergames         
A Breakfast cereal  
Chocolate flavoured 
cereal Malaysia 371 3.2 30 160 No 
 TV 
 
       
A Breakfast cereal  
Chocolate flavoured 
cereal Malaysia 371 3.2 30 160 No 
B Confectionery Chocolate spread USA 514 4.1 51.4 135 No 
C Confectionery Animal shaped jelly sweets UK 336 0.1 74 20 No 
D Fast food Burger, fries, soft drink meal deal USA 271 5.9 5.9 602 No 
E Fast food Mexican fast food smart phone app USA 287 5.7 2.3 499 No 
F  Savoury snack Salted potato ring snacks UK 507 2.5 0.4 700 No 
G  Savoury snack Ridge-cut potato crisps UK 525 2.8 2.3 1500 No 
H  Savoury snack Assorted potato/corn savoury snacks UK 497 2.5 4.3 1670 No 
I Sweet snack Chocolate-filled ‘smiley-face’ biscuits UK 467 9.5 32.1 490 No 
J Sweet snack Chocolate-coated biscuits UK 479 10.6 46.6 370 No 
+ kilocalories; #Nutrient Profiling Scoring Criterion (NPSC) for health claims regulation (Food Standards Australia New 
Zealand 2015) 
 
6.5.2.2 Free brand recall, brand recognition and attitude 
Children completed an online, purpose-designed questionnaire and brand recognition tool at 
home both pre- and one week post-study (Appendix JJ). This tool was based on a validated 
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food brand recognition instrument for children of this age group (Turner et al. 2015) and 
based on questions used in previous research on children’s food brand attitudes (Kelly et al. 
2016). A pilot study conducted with 30 children in January 2016, confirmed that the pictorial 
format and simple language used in the questionnaire could be comprehended by children as 
young as seven years. Parents were told they could sit with their child if their child needed 
some guidance, but to not answer for their child as we were only interested in hearing the 
child’s responses. 
The first section of the questionnaire assessed children’s free-recall of brands for different 
product categories. Children were asked to name three brands of breakfast cereal, 
confectionery and snack food, in addition to some non-food brands (e.g. running shoes), 
without any prompts. 
The second section asked children: i) if they recognised 20 different photographs of both 
food logos (the advertised brands) and non-food logos, and ii) to describe the product to 
which the brand logo related. If they did correctly identify the advertised food logos, they 
were then asked to rate: i) their perceptions of the brand on five-point semantic differential 
scales of ‘very cool’ to ‘very uncool’, ‘very exciting’ to ‘very unexciting’ and ‘very fun’ to 
‘very boring’; ii) their perceptions of consumers of the food brands, using five-point 
semantic differential scales of ‘very popular’ to ‘very unpopular’, ‘very sporty’ to ‘very 
unsporty’ and ‘very cool’ to ‘very uncool’;  and iii) to indicate whether they would like to eat 
this product sometime soon (yes or no). Children’s sex and date of birth were reported by 
parents at the time of recruitment. Children’s weight and height were measured on Day One 
of the study. Children’s body mass index (BMI) was calculated and these values were used 
to classify children into underweight, normal weight, overweight or obesity categories using 
international standardised cut-points (Cole and Lobstein 2012). 
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6.5.2.3 Marketing techniques and direct brand execution tactics used in advertisements 
Hebden et al’s taxonomy was used to code the marketing techniques and themes in the 
individual TV food advertisements and advergames (Hebden et al. 2011). In addition to this, 
direct brand execution measures for each TV advertisement were recorded (i.e. visual and 
verbal frequency of brand appearances and timing of first visual and verbal occurrence). 
Brands were de-identified for the results section and the food categories only were described.  
6.6 Statistical analyses  
A child who correctly identified a study food brand logo at baseline was excluded from that 
individual brand analysis. This was to isolate the effect of the food advertising in the study 
on children’s free brand recall, brand recognition, perceptions and attitudes. Children’s 
correct recognition of the different food brands pre- and post-intervention was analysed by 
performing a series of non-parametric McNemar tests. The proportions of children who 
correctly identified each food brand logo; with favourable brand perception ratings (cool, 
exciting, fun); with favourable brand consumer perception ratings (popular, sporty or cool); 
and desire to eat the product soon by child age group (under 8 years vs. 8–11 years vs. over 
11 years), and by media condition for Brand A (the featured brand in the advergames and a 
TV advertisement), were compared using chi-square tests. In addition, associations between 
children’s perceptions of brands and consumers and reported desire to eat that product were 
examined with chi-square tests. Findings were considered significant at the α=0·05 level, 
with Bonferroni adjustments for multiple comparisons. Mean ratings of children’s 
perceptions of food brands and perceptions of people who would eat that brand were 
calculated for each brand. Spearman correlation coefficient tests were employed to assess 
associations between mean rating scores and children’s desire to eat the product. Analyses 




Marketing techniques and direct brand execution tactics used in all the advertisements were 
described and examined in detail.  
6.7 Results  
6.7.1 Sample characteristics 
Complete data were collected for 154 children (50% girls) with a mean age of 9.3 (SD 1.6) 
years (Table 6.2). Six children did not complete all days of the study so their data were not 
included in the final analysis. A spread of developmental age groups was achieved (27% 
under 8 years, 53% 8–11 years, 20% over 11 years). A comparable number of children were 
in each media condition group (TV-only: n=76; TV and advergame: n=78) with similar child 
age, sex and weight status distributions between these two groups. 






TV and game   
(n=78) 
Sex, n (%)    
   Boys 77 (50.0) 37 (48.7) 40 (51.3) 
   Girls 77 (50.0) 39 (51.3) 38 (48.7) 
Age (years) 1 9.3 ± 1.6 9.5 ± 1.5 9.1 ± 1.8 
Under 8 years, n (%) 
 
42 (27.3) 16 (21.1) 26 (33.3) 
8 – 11 years 81 (52.6)  44 (57.9) 37 (47.4) 
Over 11 years 31 (20.1) 16 (21.1) 15 (19.2) 
BMI for age 2, n (%)    
Underweight 5 (3.3) 4 (5.2) 1 (1.3) 
Normal weight 124 (80.5) 61 (80.3) 63 (80.8) 
Overweight 19 (12.3) 10 (13.2) 9 (11.5) 
Obesity 6 (3.9) 1 (1.3) 5 (6.4) 







6.7.2 Marketing techniques and direct brand execution tactics in TV advertisements 
A summary of the advertisements descriptions, persuasive marketing and brand execution 
techniques used in the TV advertisements and online advergames can be found in Table 6.3. 
Supplementary Tables 6.1 and 6.2 give the full advertisement descriptions and a catalogue of 




Table 6.3: Summary table of advertisement descriptions, persuasive techniques and direct brand execution elements by children’s recognition and attitude ratings 


























Screen features brand equity character (lion) and a boy grinning 
whilst game loads. The player (you) is the brand equity 
character. Chocolate, cereal pieces and packets are central to 
games.  Games have different challenges and players collect 












central to game 
play 







Female child shown controlling female adult dancer. Child’s 
fingers are the dancer’s legs and advertised potato rings are the 
dancer’s shoes. Closes in home with child eating packet of 
potato rings whilst mother smiles at child 





Visual fx: 4 
Appearance: 
late 






UK celebrity in a hospital bed eating big bag of assorted 
savoury snacks, naming each one as he eats them. His 3 
children enter. Dad does not share snacks. Children snap the 
bed shut with the bed controller, trapping the Dad inside. 
Children eat the snacks, looking pleased. 
3 2.5 2.9 60 (64) 6 2 
Celebrity, humor, 
anti-adult, parental-
themes, palatability  
Visual fx: 15 
Appearance: 
early 






Three young adults in a library. Female gets packet of biscuits 
out of bag. Cuddly, llama brand equity character pops out. 
Young adults laugh. Llama starts eating books and furniture 
with crunching sounds. One adult strokes llama. Final scene: 
adults eating biscuits looking satisfied. 




Visual fx: 5 
Appearance: 
early 






Action cartoon with a villain chasing a branded train driven by a 
brand equity character (a lion) and a boy. The villain steals the 
large container of liquid chocolate from the back of the train. 
The lion rescues the chocolate. Cereal pieces are then coated in 








Visual fx: 6 
Appearance: 
early 
Verbal fx: 4 
Mention: early 
D 
Fast food:  
Burger meal deal 
Each meal deal component enthusiastically introduced and 
described by voiceover: burger, nuggets, fries, cookies, soft 
drink. Value of meal deal emphasised. 
4 2.7 3.0 17 (55) 0 2 Palatability, 
economical 
Visual fx: 15 
Appearance: 
early 






Family of cartoon hedgehogs in home. Dad reading. Mum and 
child with packet of sweets. Mum reads out a question from 
packet, ‘What do hedgehogs do when they are scared?’ Mum 
and child dance. Child draws out jelly tiger. Dad gets a fright, 
curls into a ball; mum and child laugh at Dad. 
7 2.7 3.1 47 (55) 7 2 
Fun, fantasy, anti-
adult, parent-pleasing,  
parental-themes, cute 
characters, palatability 
Visual fx: 6 
Appearance: 
early 




Mexican fast food 
smart phone app 
Young man standing in his home. We do not see his face but 
camera focuses on his hands ‘creating’ different menu items. 
Semblance of a magic show with small flames appearing when 
he creates hot/fiery items.  
8 2.6 2.8 17 (55) 1 3 Creativity, novelty, 
convenient  
Visual fx: 1 
Appearance: late 





Fast upbeat music throughout. Human characters of all ages, 
including children, eating chocolate spread in different 
locations; in homes and outdoors. All characters smiling and 
laughing. Voiceover throughout the advert. 
9 2.4 2.7 15 (68) 5 1 
Happiness, parent-
pleasing, parental-
themes, palatability  
Visual fx: 4 
Appearance: 
early 





Garden party. Young adult character barbecuing next to 
character with a tiger head. Other young adults are eating crisps, 
laughing. Young adult character runs through garden (watched 
by child) to steal the crisps. Closes with young adult on branch 
in tree (like a tiger) eating the crisps. 
10 2.6 3.2 18 (58) 2 2 Fantasy, palatability, 
new product 
Visual fx: 4 
Appearance: 
early 





























Two girls sitting in front of TV after school looking bored. 
Mum brings in packet of biscuits. Cuddly owl brand equity 
character pops out. Catchy music starts. Two owls appear, sit on 
girls’ heads and girls laugh. Closes with girls and Mum eating 
biscuits, all smiling. 




themes, palatability  
Visual fx: 8 
Appearance: 
early 
Verbal fx: 1 
Mention: late 
*1 signifies very positive perceptions and 5 signifies very negative perceptions  
Persuasive technique definitions(Hebden et al. 2011): Fantasy = shows imaginary characters, situations or events; Anti-adult= child characters portrayed laughing at or dominating adult characters; Parental pleasing = shows parents are 
pleased that their child (animated or human) is consuming the product; Parental-themes = themes of family life; Palatability = Food product is described/depicted as tasting or smelling good;  
#Early = before 10 seconds, late = after 10 seconds.  
Visual fx = visual frequency (seconds) 
Verbal fx = verbal frequency (seconds) 
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6.7.2.1 Emotional appeals 
Emotional appeals appeared in all 10 of the TV advertisements, except for Brand D (fast 
food). The mean number of emotional appeals across all advertisements was four (SD 2.4), 
with eight of the 10 food advertisements containing two or more. All advertisements that 
portrayed characters’ faces showed them smiling or laughing (n=8). The second most 
frequently used emotional appeal (n=6) was fantasy/imagination where the advertisements 
showed imaginary characters, situations or events. Examples include Brand I and J’s (sweet 
snacks) promotional owls and llamas that pop out of the advertised sweet biscuit packets 
when opened, or cartoon hedgehogs that featured in Brand C’s advertisement 
(confectionery). Humour, parent-pleasing and parental-themes were used in five of the 
advertisements. Three advertisements (Brands C (confectionery), F and H (savoury snacks)) 
used anti-adult themes, but in very different ways: a mother and a baby cartoon hedgehog 
were seen ridiculing the father hedgehog; a child controlled an adult dancer whose legs were 
the child’s fingers and the advertised product her shoes; and children were shown stealing a 
packet of savoury snacks from their Dad (a former English footballer turned TV presenter). 
6.7.2.2 Food product appeals 
All TV advertisements included at least one food product appeal. The most frequently used 
appeal was palatability, where the food product is described or depicted as tasting or 
smelling good (n=9). For example, the Dad in Brand H’s (savoury snack) advertisement  
saying ‘Ooh, I like those’, or the young adults in Brand J’s (sweet snack) advertisement  
saying ‘Mmm’, and nodding their heads in approval as they ate the advertised products.  
6.7.2.3 Visual elements 
Child or youth actors appeared as the central characters in five of the TV advertisements, 
whilst six of the TV advertisements contained a promotional character (cartoon (n=2), 
animal character (n=3) and sports person (n=1)). Seventy percent of the advertisements 
portrayed food being eaten as a snack at non-meal times, with five of the advertisements set 
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in the home and four in a public place such as a hospital or outdoors. Supplementary healthy 
food references (i.e. where a healthy food appears within the advertisement secondary to the 
promoted unhealthy food) appeared in 50% of the advertisements (e.g. grapes on the side of 
the Dad’s hospital bed in Brand H’s (savoury snack) advertisement). The food product was 
central to the advertisement in five of the advertisements (Brands A, B, D, F and H) whilst 
the other advertisements focussed on promotional characters, such as brand equity and 
cartoon characters, and a smart phone app. 
6.7.2.4 Audio elements 
Music or jingles appeared in eight of the TV advertisements. All advertisements concluded 
with an audience address with the verbalisation of the brand slogan or brand name and 
product. Brand H (savoury snack) was the only advertisement where this audience address 
was spoken by a child. 
6.7.2.6 Direct brand execution 
The mean visual frequency that a brand was on screen was seven appearances (SD 4.7). The 
TV advertisements with the most frequent brand appearances were Brand D (fast food) (15) 
and Brand H (savoury snack) (15). In contrast, the mean verbal brand frequency was two 
(SD 1.8), with Brand H’s advertisement containing the highest number of brand mentions 
(6). The brand logo appeared within one second, in four of the advertisements (Brands A, B, 
D and H); with the latest brand appearance being 28 seconds (Brand E (fast food)) (Mean = 7 
seconds (SD 9.7)). The earliest that a brand was spoken in an advertisement was one second 
(Brand A (cereal) and D (fast food)) and the latest, Brand J (sweet snack) (27 seconds). 
Brand F’s (savoury snack) advertisement did not verbalise the brand name at all. 
6.7.3 Marketing techniques and direct brand execution tactics in online advergames 
All three of the online advergames used the same emotional appeals: brand equity characters 
were portrayed smiling and players were rewarded for collecting branded products or 
demolishing rows of chocolate by progressing to another level. In all of the advergames, 
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branded food items and products were a central part of the game play and the brand logo or 
product was on screen for the full duration of the exposure. 
6.7.4 Excluded cases based on baseline recognition 
Brand D (fast food) and Brand B (confectionery) logos were recognised by 58% and 32% of 
children, respectively, at baseline (Table 6.4). This resulted in smaller samples of children in 
the analyses for these two brands.  
6.7.5 Free brand recall 
Brand H (savoury snack) was cited as an unprompted snack brand by 23% (n=33) of children 
in the free brand recall phase of the post-intervention questionnaire (Table 6.4). All other 
brands were mentioned between 0 and 5 times (< 0.1%).  
6.7.6 Brand recognition 
There was a significant increase in the number of brand logos correctly recognised by 
children from baseline to post-intervention for all food brands (p<0.0001). The brand logo 
most frequently identified post-intervention was Brand A (cereal), which was recognised by 
74% (n=56) of children in the TV and advergame group (Table 6.4). A lower proportion of 
children in the TV-only group recognised the Brand A logo (60%, n=42), although this was 
not significantly different from the TV and advergame condition (𝑋𝑋12 = 3.09, p=0.079). 
Among the TV advertisements, five brands (A, D, F, H and J) were recognised by at least 
60% of children who had not previously recognised the logo at baseline. Brands B, E, G and 
I were comparatively less recognised post-intervention (<21%). The low numbers of children 
able to correctly recognise Brands B, E, G and I post-intervention resulted in sample sizes 
that were too small to yield meaningful percentages to compare proportions across or within 
brand categories and consequently these brands were not included in these sub-analyses. 
Compared with younger children (less than 8 years), a greater proportion of older children 
(over 11 years) correctly identified 3 brands (Brand J (sweet snack) (86% vs. 40%, 
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𝑋𝑋12=14.931, p=0.001); Brand C (confectionery) (68% vs. 32%, 𝑋𝑋12= 9.197, p=0.002) and 
Brand G (savoury snack) (42% vs. 16%, 𝑋𝑋12 = 15.097, p<0.0001)). Similar proportions of 
children across age groups could correctly identify the remaining logos.  













recognized Brand^ n % n n % n % 
1 A: cereal  TV & online game  0 0 76 6 <0.1 56 74 
2 F: savoury snack 15 10 139 2 <0.1 94 68 
3 H savoury snack  10 7 144 33 23 94 65 
4 J: sweet snack  10 7 144 5 <0.1 87* 60 
4 A: cereal  TV-only  8 11 70 3 <0.1 42 60 
4 D: fast food 90 58 64 N/A 38 60 
7 C: confectionery  2 1 152 0 <0.1 85** 56 
8 E: fast food  24 16 130 N/A 31 24 
9 B: confectionery  49 32 105 1 <0.1 22 21 
10 G: savoury snack  0 0 154 1 <0.1 31*** 20 
11 I: sweet snack  0 0 154 1 <0.1 16 10 
Significant difference in logo recognition post-intervention by age group (<8 years vs. 8-11 years vs. >11 
years): *p<0.01, ** p<0.001, *** p<0.0001 
^Brands listed in order of most recognised to least recognised logo by % children who identified logo 
post-intervention 
 
6.7.7 Perceptions of brands  
Children who correctly identified the different food brand logos post-intervention were then 
asked to rate their perceptions towards these brands. The mean overall brand ratings ranged 
from 2.5–2.8, with 1 signifying very positive perceptions and 5 signifying very negative 
perceptions (Table 6.5). This shows that children perceived all brands to be somewhat 
positive. Across all three attitude ratings (cool, exciting and fun), Brand H (savoury snack) 
was the most positively perceived (49–54% rated this as ‘very’ or ‘a little’ cool/exciting/fun) 
(Table 6.6) and had an overall brand rating of 2.5 (Table 6.5). There was only one within 
brand attitude difference by age-group: compared with younger children (less than 8 years), 
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a greater proportion of older children (over 11 years) perceived Brand H to be very or little 
fun (75% vs. 16%, 𝑋𝑋12 = 15.097, p<0.0001) (Table 6.6).  
Table 6.5: Overall brand and person ratings and desire to eat product by children aged 
7–12 years, post-intervention 
   Overall brand rating 
Overall 
consumer rating 




¥ Mean      SD Mean      SD n % 
1 A: cereal  TV & game  56 2.7
d 0.96 2.8b 0.81 25 42 
2 F: savoury snack 94 2.7d 0.88 3.0d 0.60 45** 48 
3 H: savoury snack  94 2.5d 0.89 2.9c 0.66 60 64 
4 J: sweet snack  87 2.8d 0.70 2.9d 0.60 52* 59 
4 A: cereal  TV-only  42 2.8
a 0.77 3.0 0.63 21 50 
4 D: fast food 38 2.7b 0.83 3.0b 0.80 17 45 
7 C: confectionery  85 2.7d 0.90 3.1d 0.64 47** 55 
8 E: fast food  31 2.6 0.55 2.8 0.52 17 55 
9 B: confectionery  22 2.4 0.71 2.7 0.72 15 68 
10 G: savoury snack  31 2.6c 0.69 3.2 0.68 18 58 
11 I: sweet snack  16 2.9 0.76 2.9 0.59 6 38 
Significant difference in desire to eat soon, by age group (<8 years vs. 8-11 years vs. >11 years:  
*p<0.01, ** p<0.001, *** p<0.0001 
Significant association between overall brand and consumer rating and children’s desire to eat the 
product soon  ap<0.05, bp<0.01, c p<0.001, dp<0.0001 
 
¥n=number of children who identified logo post-intervention 
^Brands listed in order of most recognized to least recognized logo by % children who identified logo 
post-intervention 
 
6.7.8 Perceptions of product consumers 
Children’s perceptions of product consumers for the majority of brands were also somewhat 
positive, though, overall, children rated the type of person who would eat the product more 
negatively than they rated the brand itself (p<0.05) (Table 6.5). This was reflected by the 
lower numbers of children who reported positive consumer perceptions across all products 
(on popular/sporty/cool scales), particularly in the ‘sporty’ consumer category (7–18%) 
(Table 6.6). The highest ratings for positive consumer perceptions were for Brand A (cereal) 
by children in the TV and advergame group (‘very’ or ‘a little’ popular 32%, n=18, ‘very’ or 
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‘a little’ cool 36%, n=20). Compared with children who just watched the TV advertisement, 
a greater proportion of children who played the online advergames as well as watching the 
TV advertisement, perceived a person who would eat Brand A to be very or little cool (36% 
vs. 19%, 𝑋𝑋12 = 4.172, p=0.041). There were no within brand differences by age-group for 
perceptions of product consumers. 
Table 6.6: Children’s brand and product consumer attitude ratings and desire to eat product post-
intervention 
 
  I think this brand is… What type of person do you think would eat this product?   
  …very or a little… Very or a little…   
  Cool Exciting Fun Popular Sporty Cool Eat soon 
Brand^ n¥ n % n % n % n % n % n % n % 
H: savoury snack  94 51 54 46a 49 47a* 50 26b 28 10 11 24a 26 60 64 
F: savoury snack  94 36 42 39d 42 35 37 24 26 11b 12 23d 25 45 48 
J: sweet snack  87 30b 35 35d 40 29 33 26 30 11 13 16 18 52 59 
C: confectionery  85 41c 48 36b 42 34a 40 15 18 6 a 7 15 18 47 55 
A: cereal:  
TV & game  56 19 c 34 24a 43 20b 36 18 32 10 18 20a$ 36 25 42 
TV-only  42 18 43 15 36 15 36 10 24 8 19 8 19 21 50 
Significant difference in perception of brand by age group (<8 years vs. 8-11 years vs. >11 years): *= p<0.0001  
Significant association between children’s brand and consumer ratings and desire to eat the product soon:  a = p<0.05, b = 
p<0.01, c = p<0.001, d = p<0.0001 
Significant difference between media conditions and consumer rating (TV-only vs. TV and advergame) $ = p<0.05 
¥n=number of children who identified logo post-intervention 
 
6.7.9 Desire to eat soon 
The proportion of children reporting that they wanted to eat a particular product soon ranged 
between 38% and 68% (Table 6.5). Brand H (savoury snack) was the product that the highest 
number of children wanted to eat (n=60, n=64%). There were within brand differences by 
age-group for three brands. Compared with older children (over 11 years), a greater 
proportion of younger children (less than 8 years), expressed a desire to eat Brand F (savoury 
snack) (71% vs. 22%, 𝑋𝑋12 = 10.932, p=0.001), Brand J (sweet snack) (69% vs. 36%, 𝑋𝑋12 = 
4.188, p=0.041) and Brand C (confectionery) (69% vs. 24%, 𝑋𝑋12 = 6.839, p=0.009) soon.  
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There were significant associations between overall brand ratings and the desire to eat the 
product for seven brands and between overall consumer rating and desire to eat the product 
soon for six brands (Table 6.5). The associations between individual brand attributes 
(cool/exciting/fun) and consumer attributes (popular/sporty/cool) and the desire to eat the 
product differed between food brands (Table 6.6). 
6.8 Discussion  
The results of this study demonstrate how persuasive marketing techniques used in TV and 
online food advertisements can powerfully affect children’s recall and attitudes towards 
unfamiliar brands after just three exposures. There was a significant increase in children’s 
recognition of all brands following exposure (p<0.0001) and all brands were rated positively. 
Six of the brand logos were correctly identified by almost two-thirds of children who hadn’t 
previously recognised them. Furthermore, Brand H (savoury snack) stood out as the only 
prominent brand in children’s free recall. Recognition and recall of brands are two primary 
effects that advertisers aim to elicit from marketing exposures (Rozendaal et al. 2011a). They 
are both important in making purchase and consumption decisions, required for children to 
be able to function as consumers in the marketplace (Valkenburg and Buijzen 2005). When a 
child is presented with shelves of food products within the same category (e.g. snacks) to 
choose from, brand recognition can be the nudge that is needed to prompt a specific purchase 
request or decision (Campbell et al. 2014). Additionally, TV food advertisement exposures 
have been shown to be strong predictors of children’s food requests within the supermarket 
environment (Aktas Arnas 2006). Moreover, for the most recognised brands, an average of 
50% of children said they would like to eat that product soon. Expressed intention is a 
proximal determinant of actual behaviour and likely predicts children’s consumption 
behaviors if they were presented with the branded product (Ajzen 1991). 
Common persuasive techniques used across the TV advertisements included fantasy, 
smiling, happy characters and highly palatable food products. Snacking outside meal times 
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was the dominant theme. Three of the most favoured TV advertisements (Brand C 
(confectionery), F and H (savoury snacks)) also combined these with anti-adult themes, 
humour, parent-pleasing and parental-themes; seemingly a memorable and powerful mix of 
techniques that appealed to children of all ages in our study. The use and combination of 
these techniques clearly increased the persuasive power of the marketing communications, 
however use of these techniques is not covered by current regulatory codes (World Cancer 
Research Fund International 2018). 
As mentioned, the Dad character in Brand H’s advertisement (savoury snack) featured a UK 
sports celebrity who portrays a whimsical character at the mercy of his children who steal his 
snack foods. Current UK regulations, whilst considered to be the ‘gold standard’ in 
legislative control over unhealthy food marketing to children, permit such an endorsement as 
this celebrity is deemed to be of ‘general appeal’ and not ‘just popular with children’ 
(Committee of Advertising Practice 2010, Mason 2012). In our study, this advertisement 
evoked the most attention and positive feelings, yet this celebrity would not have been 
familiar to Australian children. In the UK where this celebrity is more well-known, 
children’s attitudes and responses toward the advertisement and brand may well have been 
even more pronounced as, indeed, was demonstrated by Boyland et al. (2013). 
In line with previous studies (Arredondo et al. 2009, Ueda et al. 2012), older children 
recognised more logos than younger children, and particularly for three brands (C 
(confectionery), G (savoury snack) and J (sweet snack)). Notably, the branded food products 
were not a central part of the advertisements for these brands but rather the advertisements 
focused on the brand equity characters. Similarly, in the two least recognised brands (G 
(savoury snack) and I (sweet), brand characters were central to the advertisement. It is 
plausible that younger children did not fully attend to the brand logos given they were not 
the main focus of the different advertisements and, as such, they did not have sufficient 
information to store the brand names in their short-term or working memory (Lang 2000). 
However, it is well established that the use of brand equity characters in advertising acts as 
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‘shorthand’ for children, with the character itself representing the brand rather than the logo 
(Lawrence 2003). Therefore, while children did not recognise the respective brand logos in 
the post-study questionnaire when it was detached from the brand equity character, it is 
likely that the characters would prompt a purchase request or decision for the product if that 
brand character was seen by the child on a package within a store (Kraak and Story 2015). 
Indeed, a greater proportion of younger children expressed a desire to eat Brand C 
(confectionery) and J (sweet snack), that featured brand equity characters, than their older 
peers. 
Among the direct brand execution factors used across the TV advertisements, there were no 
common patterns amidst the most recognised brands for the visual and verbal brand 
frequency, nor the timing of the first brand appearance. However, in the popular Brand H’s 
(savoury snack) advertisement, the direct brand execution elements of high visual frequency, 
high verbal frequency, early brand visual appearance and verbal mention produced an 
advertisement with high attention and positive attitude. Notably, within all the 
advertisements for which the brand logos were least recognised, the first time the brand was 
mentioned was at least 10 seconds after the advertisement commenced. This finding is in line 
with previous research which shows that early branding, where the brand name is identified 
in the first third of the advertisement, is positively associated with brand recall (Romaniuk 
2009). Hence, the late verbalisation of the brand may have played a role in fewer children 
recognising the brand logo post-intervention.  
In line with previous research that found children rated unhealthy brands as more cool, fun 
and exciting than healthier brands (Kelly et al. 2016), all brands were rated positively 
overall. Additionally our finding that lower proportions of children viewed people who 
would eat the product as sporty or cool was consistent with prior research where users of 
‘healthier’ food brands were perceived to be more sophisticated and sporty than users of 
unhealthier brands (Kelly et al. 2016). There were only two advertisements that featured 
physical activity (Brands C (confectionery) and F (savoury snack)) with its inclusion 
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seemingly prompting a ‘health halo effect’ response in children (Sütterlin and Siegrist 2015). 
These were the only two brands where there was a positive association between a typical 
consumer of the branded product being characterised as very or a little sporty and children’s 
desire to eat the product soon. Positioning healthy/healthier foods and physical activity 
alongside advertised energy-dense, nutrient-poor products is a commonly used approach by 
food marketers (Whalen et al. 2018). This ‘health halo effect, as we observed, can result in 
positive impressions from healthier content transferring to the less healthy advertised brand 
or product (Sütterlin and Siegrist 2015). 
Unsurprisingly advergames strengthened children’s positive perceptions towards Brand A 
(cereal). These advergames provided an immersive, brand-rich experience where children’s 
interest was stimulated  through challenge and reward (Moore 2006). In an advergame the 
distinction between entertainment content and a persuasive message are blurred, increasing a 
child’s susceptibility to influence (Hye-Jin et al. 2014). Indeed, previous studies have also 
found that children had more positive attitudes towards a brand after playing an advergame 
compared with watching a TV advertisement (Waiguny et al. 2011, Neyens et al. 2017). The 
incentives of challenge and reward and the invitation to ‘play again’, that we observed, are 
used by game designers in the real-world setting to encourage extended and repeated game 
play, and consequently to achieve more advertising exposure (Moore 2006). 
Child and youth characters were central in over 80% of the most popular advertisements 
(Brands A (cereal), C (confectionery), F, H (savoury snacks) and J (sweet snack)). In 
Australia, the inclusion of child actors or characters is rarely seen to be a sufficient argument 
that an advertisement is directed to and of appeal to children, with industry self-regulatory 
bodies dismissing complaints that unhealthful food advertisements are targeting children 
even if they include children (Lumley et al. 2012, Watson et al. 2014). 
Apart from those mentioned, there were no other differences between age groups for brand 
recognition or brand attitudes; an indication that the majority of advertised brands appealed 
142 
 
to children of all ages in our study. Therefore, whilst older children may have more 
advertising literacy than younger children, they do not necessarily use it to defend 
themselves against advertising’s effects (Rozendaal et al. 2011b). Indeed, the use of 
persuasive marketing techniques that associate products with fun, humour and being cool 
(which are important motivators for this age group of children) makes it likely that children’s 
motivation to conform to the messages may be much stronger than their desire to resist 
(Harris et al. 2009b). This is indicated in our study where, for the majority of brands there 
were significant associations between at least one positive attitude towards the brand and 
children’s expressed desire to eat that product. 
There are both strengths and limitations to the fact that we only investigated children’s 
attitudes and perceptions towards the advertised brands if they could correctly identify the 
brand logo. A clear strength was that we were able to isolate specific effects of experimental 
advertising exposure from children’s prior brand relationships, an achievement in children’s 
brand saturated worlds (Signal et al. 2017). However, a consequence was that we did not 
capture how the experimental advertisement exposure may have influenced those 
participants who did not recognise brand logos, and we were also not able to conduct across 
or within brand category analyses for some brands, given the low numbers of children that 
identified some logos. Even though the excluded children may not have been able to 
explicitly recognise the brand logo, positive affect may have been transferred outside the 
child’s awareness and without a conscious processing of the brand itself; an important effect 
nonetheless (Nairn and Fine 2008). In fact, there is strong evidence that high attention 
actually weakens the effect of emotional appeals within an advertisement, thus stronger 
brand relationships may well be established when advertisements are processed at lower 
levels of attention (Heath et al. 2006, Buijzen et al. 2010). Of course, what marketers most 
want is for positive attitudes to be formed, linked to the advertised brand and firmly secured 




The findings in the current study were observed after just three advertising exposures. There 
is strong evidence that repeated exposures to advertising augments evaluation of that stimuli 
(Zajonc 1968, Bornstein 1989) and that maximum attitude and affect is reached at around ten 
advertising exposures (Schmidt and Eisend 2015). Therefore, it is likely that the effect of 
marketing campaigns on children, which typically span multiple media and strive for 
repetition and ubiquity, would have even greater impacts on children’s brand perceptions 
than measured here.  
The WHO defines power as ‘the extent to which a message achieves its communications 
objectives’ (World Health Organization 2012). This study has illustrated a broad range of 
persuasive techniques used in multiple combinations that clearly affected and appealed to all 
children and, hence, in achieving these outcomes, can be considered to be powerful. It is the 
WHO’s recommendation that these persuasive techniques be restricted (World Health 
Organization 2016a) yet, they clearly are not. In order for any restrictions on persuasive 
techniques to be effective, this full range of techniques needs to be considered. However, 
without a scale or framework to characterise and apportion a ‘power-score’ to each 
advertisement according to the different techniques and combinations used this remains a 
difficult and ambiguous task. As stated by Hebden et al. (2011) the complexity of coding 
advertisements with the multitude of techniques used by marketers would be challenging, 
and monitoring advertisers’ compliance would be very difficult. Nevertheless, given that 
large numbers of children continue to be exposed to a high frequency of very influential 
unhealthy food advertisements (King et al. 2013, Australian Communications and Media 
Authority 2017) finding a policy solution to curb the power of marketing is of the utmost 
urgency. In a time when we are facing a significant obesity epidemic (OECD 2017) and 
when the evidence linking children’s exposure to unhealthy food marketing with the 
development of overweight and obesity has never been stronger (Boyland et al. 2016, 
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Norman et al. 2016, Norman et al. 2018a, Norman et al. 2018b), clearly it is a time for strong 
government action and for food marketers to be held to account. 
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DISCUSSION OF OVERALL FINDINGS AND RECOMMENDATIONS 
7.1 Introduction 
The primary aim of this thesis was to investigate the direct effects of sustained exposure to 
unhealthy food advertising on TV and online advergames on children’s dietary intake and its 
potential influence on children’s weight. Additionally, this research sought to examine 
whether there was an increased effect of advertising among children with overweight and 
obesity and/or among children who experienced controlling feeding practices. To this end, a 
within-subject, randomised, crossover, counter-balanced experimental trial was conducted 
with 160 children (7-12 years) across four, six-day holiday camps at the University of 
Wollongong (Chapters Four and Five). To isolate the effects of advertising, international 
food brands, not available for sale in Australia nor advertised on Australian commercial 
television stations, were used. Finally, this thesis explored how the creative content within 
the unfamiliar advertisements used in the research study affected children’s recognition of, 
and attitudinal responses towards, the advertised brands (Chapter Six). 
This body of research adds new evidence to the public policy debate about the need to 
restrict children’s exposure to unhealthy food marketing. Most importantly, it does this by 
demonstrating the causal links between children’s food advertising exposure and children’s 
food preferences and consumption behaviours. Significantly this research demonstrated that 
the increased energy consumed by children as a result of exposure to unhealthy food 
advertising from multiple media platforms over three days, was not compensated for at later 
eating occasions (Chapter Four). This energy imbalance was of a kilojoule (kJ) amount that 
over time would lead to the development of unhealthy weight gain in children. 
This thesis provides convincing new evidence that food advertising to children should be 
restricted. Specifically, this evidence identifies that:  
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• Exposure to food marketing is causally related to children’s food behaviours (Chapter 
Two);  
• Exposure to food marketing results in children having a positive energy imbalance 
capable of driving the development of overweight in children (Chapter Four);  
• Exposure to multiple media advertising increases the effect on all children’s food 
consumption responses (Chapter Four); 
• Children with overweight and obesity and children who experience parental feeding 
practices that impede their self-regulation of eating have increased susceptibility to 
advertising effects (Chapters Four and Five);  
• Exposure to unfamiliar food brands in TV advertising and online advergames increases 
children’s brand recognition and recall after exposure; and influences children’s 
perceptions and attitudes towards advertised brands and consumers of those brands, and 
their desire to eat the advertised products (Chapter Six); and 
• The use and combination of persuasive techniques influences advertisements’ appeal to 
children (Chapter Six).   
This chapter provides a summary of the key findings from the research that constitutes this 
thesis. Based on these findings and their implications, recommendations for government 
regulation to restrict the extent and power of food advertising to children are proposed. 




7.2 Key findings 
7.2.1 The direct effects of sustained exposure to unhealthy food advertising on TV and 
online advergames on children’s dietary intake and its potential influence on children’s 
weight 
The direct effects of food advertising exposure on children’s dietary intake were 
demonstrated experimentally with children (7–12 years, n=160) in a within-subject, 
randomised, crossover, counter-balanced study across four, six-day holiday camps at the 
University of Wollongong (Chapter Four). A key strength of this study was that we created a 
natural environment, similar to school camps that Australian children would attend during 
school term-time. The children appeared comfortable and relaxed; an observation that was 
reinforced by the low study attrition and the positive parental feedback in their follow-up 
questionnaire.  
7.2.1.1 Food advertising exposure resulted in children having a positive energy imbalance 
Children’s exposure to advertising on TV and an online advergame led to a positive energy 
imbalance of a magnitude capable of driving unhealthy weight gain in children (Chapter 
Four). All children in the multiple media condition ate more at a snack after exposure to food 
advertising compared with non-food advertising. Children did not compensate for this 
increased intake at lunch and this led to children leaving camp on the food advertising days 
having eaten an additional 194 kJ more than they did on the non-food advertising days. 
Cohort studies suggest that a sustained daily positive energy balance as small as 200-300 kJ 
can lead to the development of overweight in children (Plachta-Danielzik et al. 2008, van 
den Berg et al. 2011). To our knowledge this is the first experimental research study to 
demonstrate a direct link between children’s exposure to food advertising and their dietary 
intakes, beyond measuring a snack consumed at the time of or immediately after the 
advertising exposure. The value of the study design was in illuminating the lack of 
compensation for increased intakes at a subsequent snack at a later eating occasion (lunch). 
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This lack of compensation means that the energy imbalance was likely sustained and, over 
time, could lead to the development of childhood overweight.  
7.2.1.2 Exposure to multiple media advertising increased the effect on children’s 
consumption responses 
Online (‘advergame’) advertising combined with TV advertising exerted a stronger influence 
on children’s food consumption than TV advertising alone; exposure to multiple media food 
advertising compared with a single media source increased the effect on children’s snack 
intake by a difference of 182 kJ (Chapter Four).  
The lack of an ‘advergame-only’ single media condition meant that we were unable to 
specify whether the significant main effect for media condition that we observed was due to 
the double exposure of TV and the advergame or to the immersive nature of the game itself. 
Nevertheless, the multiple media advertising condition is closer to children’s real world 
advertising exposures (Boyland and Whalen 2015), hence children’s behavioural responses 
within this group are of particular importance.  
Potential explanations why significant differences in snack intake between food and non-
food advertising conditions in the TV-only group were not seen were discussed in Chapter 
Four and included: the use of unfamiliar brands may not have cued children’s food 
consumption responses to the extent that has previously been observed in studies where food 
brands were familiar (Halford et al. 2004, Halford et al. 2008, Harris et al. 2009a); data 
collection occurred in the morning when children’s self-regulatory capacity is, arguably, at 
its height (Millar 2017); and children had a limited snack eating time, which was not 
disclosed to them, in contrast to previous short-term TV advertising exposure feeding studies 
where a limit was not imposed (Halford et al. 2004, Halford et al. 2008).  
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7.2.1.3 Children with overweight and obesity have increased susceptibility to advertising 
effects 
Food advertising had an increased effect on food consumption among children with heavier 
weight status in both media groups (Chapter Four). Children with overweight and obesity in 
the TV and advergame group left camp on the food advertising days having eaten an extra 
398 kJ, over double the amount of children with under-/normal weight (additional150 kJ 
daily). This exaggerated response was also seen among children of a heavier weight status in 
the TV-only group, with children consuming an extra 553 kJ (p=0.058) at the camp on the 
food advertising days.  
Children with a heavier weight status have previously been shown to have heightened food 
intake responses to food advertising on TV (Halford et al. 2004, Halford et al. 2008), 
although, to our knowledge, not previously in response to unhealthy food marketing in 
advergames. 
7.2.1.4 Children who experienced parental feeding practices that impede their self-
regulation of eating have increased vulnerability to advertising effects 
Children whose parents reported controlling parental feeding practices had increased food 
consumption responses to food advertising exposure compared with children who 
experienced non-controlling feeding practices (Chapter Five). The differential vulnerability 
was most distinct in the TV-only group and resulted in children who experienced restrictive 
parental feeding practices leaving camp on the food advertising days having eaten 288 kJ 
more than they did on the non-food advertising days.  
In the TV and advergame condition, parental pressure to eat heightened the effect of 
advertising, with children consuming more at a snack after food advertising exposure, 
compared with non-food advertising (356 kJ). However, all children in this media condition 
were affected regardless whether they experienced controlling or non-controlling feeding 
practices, suggesting that marketing effects overrode children’s learned self-regulatory 
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responses to eating. As previously stated, all children in this media group left camp on the 
food advertising days with a positive energy imbalance capable of driving the development 
of overweight in children.  
7.2.2 Children’s brand recognition, attitudes and desire to eat foods after advertising 
exposure 
The effect of exposures to unfamiliar TV and online food advertisements on children’s recall 
and attitudes towards advertised brands was demonstrated from data collected during the 
randomised, crossover trial that constituted the research study in this thesis (Chapter Six).  
Furthermore, persuasive techniques common within the most recognised and highly rated 
advertisements were identified and described. 
7.2.2.1 Exposure to unfamiliar food brands in TV advertising and online advergames 
increased children’s brand recognition and recall after exposure 
After only three advertisement exposures, there was a significant increase in the number of 
brand logos correctly recognised by children from baseline to post-intervention for all food 
brands (Chapter Six). Among the TV advertisements, six of the brand logos were correctly 
identified by almost two-thirds of children who had not previously recognised them. The 
brand logo most frequently identified post-intervention was Kokokrunch (Brand A) breakfast 
cereal, which was the featured brand in the online advergames; this was recognised by 74% 
of children in the TV and advergame group. Also of note, was that almost one in four 
children cited Walkers Mixups (Brand H, savoury snacks) in the free brand recall exercise 
post-advertising exposure; a brand previously unknown to these children. 
7.2.2.2 Exposure to unfamiliar food brands in television advertising and online advergames 
affected children’s perceptions and attitudes towards brands and consumers of those brands 
and desire to eat the advertised products 
Following just three advertisement exposures children perceived all brands and consumers of 
those brands somewhat positively, with children across all age-groups (7-12 years) similarly 
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affected (Chapter Six). Walkers Mixups (Brand H, savoury snacks) was the brand most 
positively perceived. Playing the online advergame appeared to enhance children’s opinions 
of a person who would eat the promoted brand, with the highest ratings for positive 
consumer perceptions for Kokokrunch (Brand A, breakfast cereal) by children in the TV and 
advergame group. Furthermore, those children who played the online advergames as well as 
watched the TV advertisement were more likely to perceive a person who would eat 
Kokokrunch to be very or little cool than children who just watched the TV advertisement.  
The influence of the advertisements extended to prompting children to want to eat the 
advertised products. For eight of the advertised brands, over 50% of children said they would 
like to eat that product soon. Walkers Mixups were the product that the highest proportion of 
children wanted to eat (64%). This latter brand was also the most positively perceived and 
that prompted the highest recall, indicating that this advertisement certainly appealed to 
children within our study. 
7.2.2.3 The use and combination of persuasive techniques influenced advertisements’ appeal 
to children  
Common persuasive techniques used across the TV advertisements included brand equity 
characters, fantasy, happiness and highly palatable food products (Chapter Six). Snacking 
outside meal times was the dominant theme. Three of the most favoured TV advertisements 
(Maynard’s Discovery Patch (Brand C, confectionery), Hula Hoops (Brand F, savoury 
snacks) and Walkers Mixups (Brand H, savoury snacks)) also combined these persuasive 
techniques with anti-adult themes, humour, parent-pleasing and parental-themes. The use 
and combination of these techniques demonstratably increased the persuasive power of the 
marketing communications to the children in the study; however, use of these techniques is 
not covered by existing regulatory codes for marketing to children in Australia.  
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7.3 Implications of research findings 
7.3.1 Current food marketing landscape and regulatory approaches 
Despite the restriction of children’s food marketing exposure having been identified as an 
international policy priority for the prevention of childhood overweight and obesity (World 
Health Organization 2010, United Nations General Assembly 2011), very few countries have 
enforced statutory regulations and industry-led pledges for responsible advertising are the 
default option for most countries (Galbraith-Emami and Lobstein 2013, World Cancer 
Research Fund International 2018). Industry pledges are the preferred approach of food 
corporations (Moodie et al. 2013), yet have been wholly ineffective in reducing children’s 
exposures to unhealthy food marketing (Galbraith-Emami and Lobstein 2013, Harris et al. 
2017, Hickey et al. 2018).  
Integrated marketing campaigns across an array of media platforms saturate children with 
unhealthy food marketing (Lumley et al. 2012, Kelly et al. 2015c); creating social norms 
(Schwartz et al. 2013) and powerfully enhancing consumer behavioural responses through 
synergistic cross-effects (Batra and Keller 2016). In the randomised trial, exposure to 
advertising on TV and the advergame exerted a stronger influence on children’s food 
consumption than TV advertising alone. Furthermore the children who also played the 
advergame reported more favourable attitudes toward consumers of the advertised brand. 
The multiple media group in this study likely most closely emulates the experiences of 
young people (Boyland and Whalen 2015, Boelsen-Robinson et al. 2016). Multi-screen use 
is commonplace; 53% of children aged 5-9 years and 74% of 10-14 year-olds are using other 
devices while watching TV programs (Australian Communications and Media Authority 
2017). 
7.3.2 New evidence to support regulatory reform  
The difficulty in quantifying the relative contribution of food marketing on childhood 
obesity and the establishment of a causal relationship between the two has been cited as a 
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key reason for the lack of meaningful regulation in Australia (Australian Communications 
and Media Authority 2009). In 2009, in their final report of the review of the Children’s 
Television Standards, the Australian Communications and Media Authority (ACMA) 
rejected submissions in favour of greater restrictions on food marketing to children, stating 
that ‘there is currently no consensus in the research that the ACMA is aware of as to whether 
the association [between food marketing and childhood obesity] is anything more than ... 
“modest”’ (Australian Communications and Media Authority 2009). The body of evidence 
within this thesis strongly refutes this contention and demands a review of regulation. 
Children’s food consumption data from the experimental study in this thesis provides strong 
new evidence of a causal relationship between food advertising exposure and the links to 
unhealthy weight. Furthermore, the data identifies that children who already have overweight 
or obesity have a particularly heightened risk. There is compelling evidence from the decade 
of global research since ACMA’s review, and drawn together in the literature review in 
Chapter Two, for food marketing’s direct relationship with children’s negative food 
behaviours and unhealthy weight gain in childhood. Thus, children’s exposure to unhealthy 
food marketing can clearly be seen as an important modifiable risk factor for the 
development of childhood overweight.  
7.3.3 A call for government regulatory reform 
The historical government and food industry standpoint has been to emphasise that 
children’s exposure (and response) to food marketing is a matter of parental responsibility 
rather than industry or government responsibility (Baker et al. 2017, Handsley and Reeve 
2018). However, given that differences in the prevalence of obesity can be attributed to 
obesogenic environmental determinants (including unhealthy food marketing) (Swinburn et 
al. 2011), the locus of responsibility arguably lies with the major influencers within this 
environment, namely government and the food industry (Baker et al. 2017). This call for 
government intervention is backed up by empirical behavioural and psychological studies 
that show that obesogenic environments interfere with an individual’s ability to act in their 
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long-term self-interest by promoting unhealthy food preferences and impairing self-
regulation (Schwartz et al. 2017). Consequently, government regulatory action is not just 
desirable but necessary to protect individuals’ abilities to make healthy choices (Greenfield 
2011). Recent experimental studies identified in the updated literature review presented in 
Chapter Two substantiate this call, with children with a genetic predisposition to obesity 
showing an increased susceptibility and responsivity to food advertising exposure (Gilbert-
Diamond et al. 2017, Rapuano et al. 2017).  
7.3.3.1 The children’s rights-based argument 
Articles within the United Nations Convention on the Rights of the Child (UNCRC) (1990) 
clearly support government action on unhealthy food marketing to children in order to 
uphold children’s rights related to food, health and nutrition (United Nations General 
Assembly 1990, Handsley and Reeve 2018). Article 17 of the UNCRC states that: ‘Children 
have the right to reliable information from the media. Mass media such as television, radio 
and newspapers should provide information that children can understand and should not 
promote materials that could harm children’ (United Nations General Assembly 1990). The 
food consumption and attitudinal responses we observed among children to the implicit, 
persuasive messages and food cues in the food advertising in our study clearly suggest that 
exposing children to advertising of this nature infringes their rights under Article 17. 
Furthermore, Article 18 (2) of the UNCRC requires states to ‘render appropriate assistance 
to parents and legal guardians in the performance of their child-rearing responsibilities’ 
(United Nations General Assembly 1990). In view of this, government regulation of 
unhealthy food marketing to children can be seen as states supporting parents to help their 
children adopt healthy dietary behaviours. Indeed, it is this rights-based approach that 
jurisdictions such as Sweden, Norway and Quebec, Canada have adopted where all 
advertising to children is restricted on all or most media platforms (Handsley et al. 2014).   
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7.3.4 Policy options for government regulation 
Strong government leadership and regulatory reform is needed to protect children from 
unhealthy food marketing (World Health Organization 2016b, Handsley and Reeve 2018). 
Moreover, limiting food and beverage advertising to children has significant potential as a 
cost-effective intervention to reduce the prevalence of childhood obesity (Magnus et al. 
2009, Brown et al. 2018). A recent report by the Obesity Policy Coalition in Australia 
(Hickey et al. 2018) presents a comprehensive suite of recommendations, with international 
examples, for government policy options that would help reduce the volume, reach and 
influence of food marketing to children. Furthermore, the Regional Office for Europe of the 
World Health Organization identifies eight key components for effective policies to protect 
children from unhealthy digital food marketing, urging government statutory regulation and 
international cross- jurisdiction strategies (World Health Organization 2016b, World Cancer 
Research Fund International 2018).  
7.3.5 Policy options for family or individual interventions  
In light of the increased susceptibility seen among children with a heavier weight status and 
among children who experienced controlling parental feeding practices, Chapters Four and 
Five made suggestions for children’s weight management programs to incorporate food cue 
desensitisation treatments (Boutelle et al. 2011, Boutelle et al. 2014) and for feeding 
practices that support child’s self-regulatory development (Frankel et al. 2017). However, 
given the extent and power of contemporary food marketing to children, and particularly in 
light of our findings among all children in the multiple media condition, it is unlikely that 
any policy interventions that focus on the individual or family unit would be effective in the 
absence of broader regulatory controls on food marketing. 
7.4 Recommendations for future research 
This section makes recommendations for future experimental study research options that 
would further clarify the relationship between children’s food marketing exposures and their 
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food behaviours. Table 7.1 presents a summary of the experimental studies included in the 
narrative literature review (Chapter Two) plus those conducted within this thesis, mapped 
against the distal behavioural outcomes of marketing exposure (food preferences and 
choices, short term food consumption and longer-term food consumption and dietary intake) 
as identified in a logic model of promotional effects by Kelly et al (2015). Table 7.2 presents 
a summary of the experimental studies that were reported in Chapter Six that investigated 
children’s recall and attitudinal responses to unfamiliar food brands in TV advertisements 
and advergames and the persuasive techniques used. Additionally, both tables subdivide 
these studies according to advertising media platform and children’s age-group. Related 
research questions, possible experimental study designs to address these questions and 
examples of published experimental studies are described. From this outline of experimental 
evidence on the effects of food marketing exposures on children’s behavioural outcomes, a 
number of experimental study research gaps can be identified. A discussion of these gaps is 
the focus of this section.  
7.4.1 Experimental study research gaps 
As determined by the literature review, current experimental research has focussed 
predominately on the effects of short-term advertising exposures on children’s food 
behaviours (food preferences and choices and short term food consumption) among children 
aged less than thirteen years of age (Table 7.1). There is a lack of experimental studies that 
have investigated outcomes in adolescents; the effects of online food marketing (apart from 
advergames) among children of all ages; and very limited multiple media studies. 
Furthermore, the only experimental studies that have investigated children’s longer-term 
responses to food advertising was the study at a Canadian holiday camp in 1982 (Gorn and 
Goldberg 1982) and those included in this thesis (Chapters Four and Five). 
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7.4.1.1 Online advertising 
Whilst television remains the main source of food advertising (Cairns et al. 2013, Powell et 
al. 2013a), the proliferation of digital technologies, including the Internet and mobile 
devices, has seen a steep increase of food advertising in this ‘new media’ space (Kelly et al. 
2015c). Digital media present an unrivalled marketing opportunity for industry, offering 24-
hour connectivity, user-generated content, immersive environments and targeted, 
personalised advertisements (Montgomery et al. 2012, Tsimonis and Dimitriadis 2014, Kelly 
et al. 2015c, Knoll 2016). A recent study of the frequency and healthfulness of food 
advertisements appearing on 10 of the most popular Canadian youth websites found that, 
over the course of a year, 14.4 million food advertisements were shown; most advertised 
products were unhealthy (83.5%) and high in either sugar, fat, or sodium (93.3%) (Potvin 
Kent and Pauzé 2018). 
Conducting experimental studies using different online marketing platforms, particularly 
social media, is an important consideration for future research. Children of all ages, 
particularly adolescents, are using digital media avidly and increasingly (World Health 
Organization 2016b). It is, therefore, of paramount importance to understand the effects that 
exposures from these platforms are having on all children’s behavioural outcomes.  
7.4.1.2 Multiple media advertising platforms 
Cross-media advertising campaigns are commonplace (Taylor et al. 2013). For example, the 
Walkers brand (that was popular among children in our study) in addition to advertisements 
during TV peak-time viewing, uses ‘on-pack’ promotions such as movie downloads and gift 
vouchers, in-store promotions, celebrity endorsement and social media promotions (Selwood 
2018). Integrated media campaigns can amplify consumer behavioural responses (Batra and 
Keller 2016, Voorveld et al. 2018) yet studies that investigate how multiple media 
advertising affects children’s food behaviours are lacking. With the exception of the 
experimental studies reported in this thesis, only one other study has investigated this 
158 
 
phenomena, and only after short-term exposure (one occasion) (Uribe and Fuentes-García 
2015). The lack of an advergame-only media condition in the current randomised trial meant 
that we were unable to clearly identify whether the increased effect we saw in the multiple 
media condition was due to the double media exposure (TV and advergame) or the 
immersive qualities and power of the game itself. Future studies could explore this question 
by replicating our study design with the addition of an advergame-only condition.   
7.4.1.3 Possible research designs 
Using a study camp approach, such as the scenario used in the randomised crossover trial 
presented in this thesis, could provide opportunity to study children’s responses to an 
experimental version of a cross-media advertising campaign in a naturalistic setting. Using 
brands that are unfamiliar to children (overseas brands), as we did in our study, would give 
opportunity to control the media environment to manipulate marketing exposures across 
groups. This would be an important aspect of the study design given that children are 
exposed to such high levels of food advertising in their everyday lives (Signal et al. 2017). 
Of course, conducting experimental studies of this nature are challenging and resource 
intensive and sufficient funding would need to be secured to conduct such a trial.  
Given the expense of conducting studies over many days, consideration could be given to 
conducting similar within-subject study camps where children attend just two days 
(experimental and control conditions, counter-balanced across participants). In addition, 
future studies could measure children’s food consumption responses at an afternoon snack 
and evening meal to investigate whether the null-findings that were observed in the TV-only 
condition were, indeed, due to the morning data collection time-period.  
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Table 7.1: Experimental study research domains to investigate the effects of food marketing exposures on children’s food behaviours by media platform 
and age-group   
Exposure outcomes 








Research questions Research design Experimental evidence examples 
Children’s food preferences or immediate intention to purchase/consume (choice) 
TV   X 
How does exposure to food brands 
and/or products in [X advertising 
media platform] affect children’s 
preferences towards brands or 
products? 
How does exposure to food advertising 
in [X advertising media platform] 
affect children’s desire to eat and/or 
selection of healthy vs. unhealthy 
snacks and/or the advertised products? 
 
Experimental studies with children to 
measure their preference for a food 
product, or type of food from a range 
of products, after short-term (or 
sustained exposure#) to different 
advertising content (e.g. unhealthy 
food, healthy food, non-food 
advertising or no promotion); 
comparison between advertising 
conditions and/or within media 
platforms 
Boyland et al. 2015, Boyland et al. 2011, 
Gatou et al. 2016 (#Gorn and Goldberg 
1982, Chapter Six: Norman et al. 2018c) 
Advergame X  X Esmaeilpour et al. 2018 
Internet pop-up 
advertisement 
X  X Tarabashkina et al. 2015 
Product placement in 
movies 
  X Auty and Lewis 2004 
Premium offers   X McAlister and Cornwell 2012, Dixon et al. 
2014, Hobin et al. 2012 
Sports celebrity 
branding/sponsorship 
X  X Dixon et al. 2014, Dixon et al. 2017b, 




  X Kotler et al. 2012, Roberto et al. 2010, 
McGale et al. 2016, Smits et al. 2015, 
Kraak and Story 2015, Elliott et al. 2013, 
Robinson et al. 2007 
Personalised bottled 
drinks 
X  X McDarby et al. 2018 
Multiple media: 
TV-only and TV and 
advergames 
X  X How do children’s preferences towards 
food brands/products in [X advertising 
media platform] differ to their 
preferences towards food 
brands/products in [X media platform]? 
How do different forms of food 
advertising in different media 





Experimental studies (as detailed 
above) with comparison between single 
media and multiple media platforms 
#Chapter Six: Norman et al. 2018c 
Multiple media: 
TV-only plus TV plus 
product placement 
X  X Experimental studies (as detailed 
above)  with comparison between 
media platforms 












Research questions Research design Experimental evidence examples 
Children’s short-term food consumption 
TV   X 
How does exposure to food advertising 
in [X advertising media platform] 
affect children’s actual short-term 
food/drink consumption behaviours? 
Do sub-groups of children (e.g. with 
overweight and obesity; genetic 
predisposition to obesity) show an 
increased susceptibility to food 
advertising effects? 
 
Experimental studies with children to 
measure their consumption of snack 
foods following short-term exposure 
(or sustained exposure#) to different 
advertising content (e.g. unhealthy 
food, healthy food, non-food 
advertising or no promotion; or 
celebrity endorsers) 
Comparison within media platforms 
Halford et al. 2004, Halford et al. 2007, 
Halford et al. 2008, Harris et al. 2009a, 
Boyland et al. 2013, Dovey et al. 2011, 
Anschutz et al. 2010, Gilbert-Diamond et 
al. 2017, Boyland et al. 2016  
(#Chapters Four and Five: Norman et al. 
2018a, Norman et al. 2018b) 
Advergames X  X Folkvord et al. 2013, Folkvord et al. 2014, 
Folkvord et al. 2015, Harris et al. 2012, 
Folkvord et al. 2017, Boyland et al. 2016 
Product placement in 
movies 




X  X Keller et al. 2012 
Multiple media: 
TV-only and TV and 
advergames 
 
X  X How do children’s food consumption 
responses after food advertising in [X 
advertising media platform] differ to 
their food consumption responses after 
food advertising in [X media 
platform]? 
How do different forms of food 
advertising in different media 
platforms add to and reinforce one 
another? 
Experimental studies (as detailed in 
row above)  with comparison between 
single media and multiple media 
platforms 
#Chapters Four and Five: Norman et al. 
2018a, Norman et al. 2018b 
Children’s longer-term food consumption and dietary intake 
TV X  X How does exposure to food advertising 
in [X advertising media platform] 
affect children’s actual longer-term 
food/drink consumption behaviours 
and/or dietary intake? 
Experimental studies with children to 
measure if any increased intake of food 
following exposure to food advertising 
is compensated for at subsequent meals 
Chapters Four and Five: Norman et al. 
2018a, Norman et al. 2018b 
Multiple media: 
TV-only and TV and 
advergames 
X  X How do children’s responses to food 
advertising in [X advertising media 
platform] differ to their responses to 
Experimental studies (as detailed in 
row above)  with comparison between 
single media and multiple media 
Chapters Four and Five: Norman et al. 












Research questions Research design Experimental evidence examples 
 food advertising in [X media 
platform]? 
How do different forms of food 
advertising in different media 





7.4.2 Experimental studies to investigate the persuasive power of marketing 
Chapter Six presented findings on the persuasive marketing techniques unique to the 
advertisements that were most popular with children (Table 7.2). Similar studies with 
advertisements selected with specific persuasive content (e.g. humour vs. product 
information only) could be conducted to explore the full range of techniques used in 
contemporary advertising and how they affect children’s attitudes across the age spectrum. 
An online study design approach could also be explored. Research of this nature would 
progress the challenge of devising a framework to characterise and allocate a ‘power-score’ 
to different advertisements according to the different persuasive techniques and 
combinations used in each. As described in Chapter Six, this would be a step forward to 
finding a policy solution to curb the power of food marketing to children as recommended by 
the WHO (World Health Organization 2012) 
The experimental study gaps that have been highlighted in this section present unique 
opportunities for future research in this area, with the aim to investigate how food marketing 
influences children and, therefore, insight how best to intervene with policy in order to 
protect children from marketing’s negative effects. 
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Table 7.2: Experimental study research domains to investigate the effects of food marketing exposures on children’s awareness and attitudes by media 
platform and age-group   
Exposure outcomes 








Research questions Research design Experimental evidence examples 
Children’s awareness* 
TV X  X To what extent does exposure to food 
brands in [X advertising media 
platform] increase children’s brand 
recognition and recall after exposure? 
What persuasive techniques are used 
within the food advertisements that 
were most recognised by children and 
captured their attention? 
Experimental studies with children to 
measure their free-recall and 
identification of food brand logos 
following familiar/unfamiliar food 
advertising exposure; comparison of 
different advertising content within 
media platforms 
Chapter Six: Norman et al. 2018c 
Multiple media: 
TV-only and TV and 
advergames 
X  X How do children’s recognition and 
recall of food brands in [X advertising 
media platform] differ to their 
recognition and recall of food brands in 
[X advertising media platform]? 
How do different forms of food 
advertising in different media 
platforms add to and reinforce one 
another? 
Experimental studies (as detailed in 
row above) with comparison between 
single media and multiple media 
platforms 
 
Chapter Six: Norman et al. 2018c 
Children’s attitudes* 
TV X  X How does exposure to food brands in 
[X advertising media platform] affect 
children’s perceptions and attitudes 
towards brands? 
How does exposure to food brands in 
[X advertising media platform] affect 
children’s perceptions and attitudes 
towards consumers of those brands? 
What persuasive techniques are used 
within the food advertisements that 
most appealed to children? 
 
Experimental studies with children to 
measure their attitudes to brand, brand 
consumers, food products by using 
semantic differential scales before and 
after sustained exposure to 
familiar/unfamiliar food advertising; 
comparison of different advertising 
content within media platforms  












Research questions Research design Experimental evidence examples 
Multiple media: 
TV-only and TV and 
advergames 
X  X How do children’s perceptions and 
attitudes towards food brands in [X 
advertising media platform] differ to 
their perceptions and attitudes towards 
food brands in [X advertising media 
platform]? 
How do different forms of food 
advertising in different media 
platforms add to and reinforce one 
another? 
Experimental studies (as detailed in 
row above) with comparison between 
single media and multiple media 
platforms 






This body of research adds new evidence to the policy debate about the need to restrict 
children’s exposure to unhealthy food marketing. Most importantly, this research has 
experimentally demonstrated the direct links between children’s food advertising exposure 
and an increase in children’s food consumption, of an amount that cumulatively could lead to 
the development of childhood overweight. All children in the multiple media condition in the 
study were affected by exposure to unhealthy food marketing regardless of their self-
regulatory capacity. Furthermore, children with overweight and obesity had an increased 
susceptibility to the food advertising, leaving camp on the food advertising days with 
an energy imbalance over double the amount of children with normal weight. As described, 
the multiple media condition most closely models young people’s present-day media 
experiences; hence these findings are of particular importance.   
The experimental research gaps that were identified by no means diminish the strength of the 
evidence base that already exists indicating a causal relationship between children’s food 
marketing exposures and negative food behaviours. Certainly, the literature review in this 
thesis confirmed the strong experimental evidence that exists for children aged 3-12 years, 
with exposure to marketing across a wide-range of media platforms consistently 
demonstrating significant, negative effects on children’s food preferences, choices and short 
term food consumption. These findings were reinforced by observational studies conducted 
among children 3-18 years, showing significant positive associations between marketing 
exposures and poorer usual dietary intakes. The studies that constitute this thesis make an 
important addition to this evidence. Indeed, as stated by the WHO, ‘there is unequivocal 
evidence that childhood obesity is influenced by unhealthy food marketing’ (World Health 
Organization 2016a). A strong regulatory response is clearly needed in Australia to protect 





Ajzen, I. 1991. The theory of planned behavior. Organizational Behavior and Human 
Decision Processes, 50,  179-211. 
Aktas Arnas, Y. 2006. The effects of television food advertisement on children's food 
purchasing requests. Pediatrics International, 48,  138-45. 
Allman-Farinelli, M. A., Chey, T., Bauman, A. E., Gill, T. & James, W. P. T. 2007. Age, 
period and birth cohort effects on prevalence of overweight and obesity in Australian 
adults from 1990 to 2000. European Journal of Clinical Nutrition, 62,  898-907. 
Andreyeva, T., Kelly, I. R. & Harris, J. L. 2011. Exposure to food advertising on television: 
associations with children's fast food and soft drink consumption and obesity. 
Economics and Human Biology, 9,  221-33. 
Anschutz, D. J., Engels, R. C. & Van Strien, T. 2009. Side effects of television food 
commercials on concurrent nonadvertised sweet snack food intakes in young 
children. The American Journal of Clinical Nutrition, 89,  1328-33. 
Anschutz, D. J., Engels, R. C. & Van Strien, T. 2010. Maternal encouragement to be thin 
moderates the effect of commercials on children's snack food intake. Appetite, 55,  
117-23. 
Arredondo, E., Castaneda, D., Elder, J. P., Slymen, D. & Dozier, D. 2009. Brand name logo 
recognition of fast food and healthy food among children. Journal of Community 
Health 34,  73-78. 
Australian Association of National Advertisers 2007. Submission to the Australian and 
Media Authority on the Children's Television Standards Review, viewed 20 April 
2016. 
Australian Association of National Advertisers 2009. Food and beverages advertising and 









Australian Bureau of Statistics 2014. Australian Health Survey: Nutrition First Results - 
Foods and Nutrients, 2011-2012, Canberra, viewed 16 May 2018 
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/4364.0.55.007~201
1-12~Main%20Features~Discretionary%20foods~700. 
Australian Bureau of Statistics 2015. National Health Survey: First Results 2014-2015. Cat. 
no. 4364.0.55.001, Canberra, viewed 16 May 2018 
http://www.abs.gov.au/ausstats/abs@.nsf/PrimaryMainFeatures/4364.0.55.001. 
Australian Communications and Media Authority 2009. Review of the Children’s Television 




Australian Communications and Media Authority 2009 Children’s Television Standards 
2009, Canberra, viewed 20 June 2018 
http://www.acma.gov.au/webwr/aba/contentreg/codes/television/documents/children
s_tv_standards_2009.pdf  
Australian Communications and Media Authority 2017. Children’s television viewing and 
multi-screen behaviour; analysis of 2006-16 OzTAM audience data and 2017 survey 






Australian Food and Grocery Council 2014a. Australian Quick Service Restaurant Industry 
Initiative (QSRI) for Responsible Advertising and Marketing to Children, viewed 18 
May 2018 https://www.afgc.org.au/download/11501/. 
Australian Food and Grocery Council 2014b. Responsible Children's Marketing Initiative, 
viewed 18 May 2018 http://www.afgc.org.au/download/1054/  
Australian Government 2010. Taking preventative action. A response to Australia: the 
healthiest country by 2020. The report of the national preventative health taskforce, 
viewed 18 May 2018 
http://www.health.gov.au/internet/preventativehealth/publishing.nsf/Content/6B7B1
7659424FBE5CA25772000095458/$File/tpa.pdf. 
Auty, S. & Lewis, C. 2004. Exploring children's choice: The reminder effect of product 
placement. Psychology and Marketing, 21,  697-713. 
Baker, P., Gill, T., Friel, S., Carey, G. & Kay, A. 2017. Generating political priority for 
regulatory interventions targeting obesity prevention: an Australian case study. 
Social Science & Medicine, 177,  141-149. 
Bargh, J. A. & Ferguson, M. J. 2000. Beyond behaviorism: on the automaticity of higher 
mental processes. Psychological bulletin, 126,  925. 
Bargh, J. A. & Morsella, E. 2008. The unconscious mind. Perspectives on Psychological 
Science, 3,  73-79. 
Barrouillet, P. 2011. Dual-process theories of reasoning: The test of development. 
Developmental Review, 31,  151-179. 
Batra, R. & Keller, K. L. 2016. Integrating marketing communications: new findings, new 
lessons, and new ideas. Journal of Marketing, 80,  122-145. 
Bauman, A., Bellew, B., Boylan, S., Crane, M., Foley, B., Gill, T., King, L., Kite, J. & 
Mihrshahi, S. 2016. Obesity prevention in children and young people aged 0-18 
years: a rapid evidence review brokered by the Sax Institute. Full technical report. 






Bennett, C. & Blissett, J. 2014. Measuring hunger and satiety in primary school children. 
Validation of a new picture rating scale. Appetite, 78,  40-48. 
Berridge, K. C., Robinson, T. E. & Aldridge, J. W. 2009. Dissecting components of reward: 
‘liking’, ‘wanting’, and learning. Current opinion in pharmacology, 9,  65-73. 
Birch, L. L. 2006. Child feeding practices and the etiology of obesity. Obesity (Silver Spring, 
Md.), 14,  343-344. 
Birch, L. L. & Fisher, J. O. 1998. Development of eating behaviors among children and 
adolescents. Pediatrics, 101,  539. 
Birch, L. L., Fisher, J. O. & Davison, K. K. 2003. Learning to overeat: maternal use of 
restrictive feeding practices promotes girls’ eating in the absence of hunger. The 
American Journal of Clinical Nutrition, 78,  215-220. 
Birch, L. L., Fisher, J. O., Grimm-Thomas, K., Markey, C. N., Sawyer, R. & Johnson, S. L. 
2001. Confirmatory factor analysis of the Child Feeding Questionnaire: a measure of 
parental attitudes, beliefs and practices about child feeding and obesity proneness. 
Appetite, 36,  201-210. 
Biro, F. M. & Wien, M. 2010. Childhood obesity and adult morbidities. The American 
Journal of Clinical Nutrition, 91,  1499S-1505S. 
Boelsen-Robinson, T., Backholer, K. & Peeters, A. 2016. Digital marketing of unhealthy 
foods to Australian children and adolescents. Health Promotion International, 31,  
523-533. 
Bornstein, R. F. 1989. Exposure and affect: overview and meta-analysis of research, 1968–
1987. Psychological bulletin, 106,  265. 
170 
 
Bosch, F. X., Lorincz, A., Muñoz, N., Meijer, C. J. L. M. & Shah, K. V. 2002. The causal 
relation between human papillomavirus and cervical cancer. Journal of Clinical 
Pathology, 55,  244-265. 
Boswell, R. G. & Kober, H. 2016. Food cue reactivity and craving predict eating and weight 
gain: a meta-analytic review. Obesity Reviews, 17,  159-177. 
Boutelle, K. N., Zucker, N., Peterson, C. B., Rydell, S., Carlson, J. & Harnack, L. J. 2014. 
An intervention based on Schachter’s externality theory for overweight children: the 
regulation of cues pilot. Journal of Pediatric Psychology, 39,  405-417. 
Boutelle, K. N., Zucker, N. L., Peterson, C. B., Rydell, S. A., Cafri, G. & Harnack, L. 2011. 
Two novel treatments to reduce overeating in overweight children: A randomized 
controlled trial. Journal of Consulting and Clinical Psychology, 79,  759-771. 
Boyland, E. J., Harrold, J. A., Dovey, T. M., Allison, M., Dobson, S., Jacobs, M. C. & 
Halford, J. C. 2013. Food choice and overconsumption: effect of a premium sports 
celebrity endorser. The Journal of Pediatrics, 163,  339-43. 
Boyland, E. J., Harrold, J. A., Kirkham, T. C., Corker, C., Cuddy, J., Evans, D., Dovey, T. 
M., Lawton, C. L., Blundell, J. E. & Halford, J. C. G. 2011. Food commercials 
increase preference for energy-dense foods, particularly in children who watch more 
television. Pediatrics, 128,  e93-e100. 
Boyland, E. J., Harrold, J. A., Kirkham, T. C. & Halford, J. C. G. 2012. Persuasive 
techniques used in television advertisements to market foods to UK children. 
Appetite, 58,  658-664. 
Boyland, E. J., Kavanagh-Safran, M. & Halford, J. C. G. 2015. Exposure to ‘healthy’ fast 
food meal bundles in television advertisements promotes liking for fast food but not 
healthier choices in children. British Journal of Nutrition, 113,  1012-1018. 
Boyland, E. J., Nolan, S., Kelly, B., Tudur-Smith, C., Jones, A., Halford, J. C. & Robinson, 
E. 2016. Advertising as a cue to consume: a systematic review and meta-analysis of 
the effects of acute exposure to unhealthy food and nonalcoholic beverage 
171 
 
advertising on intake in children and adults. The American Journal of Clinical 
Nutrition, 103,  519-533. 
Boyland, E. J. & Whalen, R. 2015. Food advertising to children and its effects on diet: A 
review of recent prevalence and impact data. Pediatric Diabetes, 16,  331–337. 
Bradford Hill, A. 1965. The environment and disease: association or causation? Proceedings 
of the Royal Society of Medicine, 58,  295. 
Brindal, E., Corsini, N., Hendrie, G. 2011. Television food advertising to children in South 
Australia, Adelaide, CSIRO, viewed 29 September 2015. 
Bronfenbrenner, U. 1979. The ecology of human development: experiments by nature and 
design, Cambridge, MA, Harvard University Press. 
Bronfenbrenner, U. 1994. Ecological models of human development. Readings on the 
development of children, 2,  37-43. 
Brown, C. L., Matherne, C. E., Bulik, C. M., Howard, J. B., Ravanbakht, S. N., Skinner, A. 
C., Wood, C. T., Bardone-Cone, A. M., Brown, J. D., Perrin, A. J., Levine, C., 
Steiner, M. J. & Perrin, E. M. 2017. Influence of product placement in children's 
movies on children's snack choices. Appetite, 114,  118-124. 
Brown, V., Ananthapavan, J., Veerman, L., Sacks, G., Lal, A., Peeters, A., Backholer, K. & 
Moodie, M. 2018. The potential cost-effectiveness and equity impacts of restricting 
television advertising of unhealthy food and beverages to Australian children. 
Nutrients, 10,  622. 
Bruce, A. S., Bruce, J. M., Black, W. R., Lepping, R. J., Henry, J. M., Cherry, J. B., Martin, 
L. E., Papa, V. B., Davis, A. M., Brooks, W. M. & Savage, C. R. 2012. Branding 
and a child's brain: an fMRI study of neural responses to logos. Social Cognitive and 
Affective Neuroscience, 9,  118-22. 
Bruce, A. S., Lepping, R. J., Bruce, J. M., Cherry, J. B., Martin, L. E., Davis, A. M., Brooks, 
W. M. & Savage, C. R. 2013. Brain responses to food logos in obese and healthy 
weight children. The Journal of Pediatrics, 162,  759-764.e2. 
172 
 
Bruce, A. S., Pruitt, S. W., Ha, O.-R., Cherry, J. B. C., Smith, T. R., Bruce, J. M. & Lim, S.-
L. 2016. The influence of televised food commercials on children's food choices: 
evidence from ventromedial prefrontal cortex activations. The Journal Of Pediatrics, 
177,  27-32.e1. 
Buijzen, M. & Valkenburg, P. M. 2002. Appeals in television advertising: a content analysis 
of commercials aimed at children and teenagers. Communications: The European 
Journal of Communication Research 27,  349–364. 
Buijzen, M., Van Reijmersdal, E. A. & Owen, L. H. 2010. Introducing the PCMC model: an 
investigative framework for young people's processing of commercialized media 
content. Communication Theory, 20,  427-450. 
Büttner, O., Florack, A. & Serfas, B. 2014. A dual-step and dual-process model of 
advertising effects: implications for reducing the negative impact of advertising on 
children's consumption behaviour. Journal of Consumer Policy, 37,  161-182. 
Cairns, G., Angus, K. & Hastings, G. 2009. The extent, nature and effects of food promotion 
to children: a review of the evidence to December 2008. Prepared for the World 
Health Organization, viewed 10 March 2015 
http://www.who.int/dietphysicalactivity/publications/marketing_evidence_2009/en/. 
Cairns, G., Angus, K., Hastings, G. & Caraher, M. 2013. Systematic reviews of the evidence 
on the nature, extent and effects of food marketing to children. A retrospective 
summary. Appetite, 62,  209-15. 
Calvert, S. L. 2008. Children as consumers: advertising and marketing. The Future of 
Children, 18,  205-234. 
Campbell, S., James, E. L., Stacey, F. G., Bowman, J., Chapman, K. & Kelly, B. 2014. A 
mixed-method examination of food marketing directed towards children in 
Australian supermarkets. Health Promotion International, 29,  267-277. 
Carper, J. L., Orlet Fisher, J. & Birch, L. L. 2000. Young girls' emerging dietary restraint and 
disinhibition are related to parental control in child feeding. Appetite, 35,  121-129. 
173 
 
Carter, B. L. & Tiffany, S. T. 1999. Meta-analysis of cue-reactivity in addiction research. 
Addiction, 94,  327-40. 
Carter, O. B. J., Patterson, L. J., Donovan, R. J., Ewing, M. T. & Roberts, C. M. 2011. 
Children’s understanding of the selling versus persuasive intent of junk food 
advertising: Implications for regulation. Social Science and Medicine, 72,  962-968. 
Cecil, J. E., Palmer, C. N. A., Wrieden, W., Murrie, I., Bolton-Smith, C., Watt, P., Wallis, D. 
J. & Hetherington, M. M. 2005. Energy intakes of children after preloads: 
adjustment, not compensation. The American Journal of Clinical Nutrition, 82,  302-
308. 
Chapman, K., Kelly, B., King, L. & Flood, V. 2007. Fat chance for Mr Vegie TV ads. 
Australian and New Zealand Journal of Public Health, 31,  190-190. 
Chartrand, T. L. 2005. The role of conscious awareness in consumer behavior. Journal of 
Consumer Psychology, 15,  203-210. 
Chen, S., Duckworth, K. & Chaiken, S. 1999. Motivated heuristic and systematic processing. 
Psychological Inquiry, 10,  44-49. 
Coalition on Food Advertising to Children 2006. Children’s health or corporate wealth? The 




Cole, T. J. & Lobstein, T. 2012. Extended international (IOTF) body mass index cut‐offs for 
thinness, overweight and obesity. Pediatric Obesity, 7,  284-294. 
Committee of Advertising Practice 2010. The BCAP Code: The UK Code of Broadcast 





Committee of Advertising Practice 2017. The CAP Code: the UK Code of Non-broadcast 
Advertising and Direct & Promotional Marketing, viewed 3 February 2018 
https://www.asa.org.uk/asset/47EB51E7-028D-4509-
AB3C0F4822C9A3C4.77467CB1-7B3E-4DD8-B609E1CCCED8D50C/. 
Connell, P. M., Brucks, M. & Nielsen, J. H. 2014. How childhood advertising exposure can 
create biased product evaluations that persist into adulthood. Journal of Consumer 
Research, 41,  119-134. 
Connor, S. M. 2006. Food-related advertising on preschool television: building brand 
recognition in young viewers. Pediatrics, 118,  1478-1485. 
Costanzo, P. R. & Woody, E. Z. 1985. Domain-specific parenting styles and their impact on 
the child's development of particular deviance: The example of obesity proneness. 
Journal of Social and Clinical Psychology, 3,  425-445. 
Culp, J., Bell, R. A. & Cassady, D. 2010. Characteristics of food industry web sites and 
“advergames” targeting children. Journal of Nutrition Education and Behavior, 42,  
197-201. 
Dalton, M. A., Longacre, M. R., Drake, K. M., Cleveland, L. P., Harris, J. L., Hendricks, K. 
& Titus, L. J. 2017. Child-targeted fast-food television advertising exposure is linked 
with fast-food intake among pre-school children. Public Health Nutrition, 20,  1548-
1556. 
De Jans, S., Van de Sompel, D., Hudders, L. & Cauberghe, V. 2017. Advertising targeting 
young children: an overview of 10 years of research (2006–2016). International 
Journal of Advertising,  1-34. 
Department of Health and Social Care UK Government 2018. Childhood obesity: a plan for 





Dhar, T. & Baylis, K. 2011. Fast-food consumption and the ban on advertising targeting 
children: the Quebec experience. Journal of Marketing Research, 48,  799-813. 
Dijksterhuis, A. & Smith, P. K. 2005. What do we do unconsciously? And how? Journal of 
Consumer Psychology, 15,  225-229. 
Dijksterhuis, A., Smith, P. K., van Baaren, R. B. & Wigboldus, D. H. J. 2005. The 
unconscious consumer: effects of environment on consumer behavior. Journal of 
Consumer Psychology, 15,  193-202. 
Dixon, H., Niven, P., Scully, M. & Wakefield, M. 2017a. Food marketing with movie 
character toys: Effects on young children's preferences for unhealthy and healthier 
fast food meals. Appetite, 117,  342-350. 
Dixon, H., Scully, M., Niven, P., Kelly, B., Chapman, K., Donovan, R., Martin, J., Baur, L., 
Crawford, D. & Wakefield, M. 2014a. Effects of nutrient content claims, sports 
celebrity endorsements and premium offers on pre-adolescent children's food 
preferences: Experimental research. Pediatric Obesity, 9,  e47-e57. 
Dixon, H., Scully, M., Wakefield, M., Kelly, B. & Pettigrew, S. 2017b. Community junior 
sport sponsorship: an online experiment assessing children’s responses to unhealthy 
food v. pro-health sponsorship options. Public Health Nutrition,  1-10. 
Dixon, H. G., Scully, M. L., Niven, P. H. & Wakefield, M. A. 2014b. Food marketing with 
movie character toys: Effects on young children's preferences for healthy and 
unhealthy fast food meals. Obesity Research and Clinical Practice, 8, Supplement 1,  
25-26. 
Dovey, T. M., Taylor, L., Stow, R., Boyland, E. J. & Halford, J. C. 2011. Responsiveness to 
healthy television (TV) food advertisements/commercials is only evident in children 
under the age of seven with low food neophobia. Appetite, 56,  440-6. 
Drewnowski, A. 1998. Energy density, palatability, and satiety: implications for weight 
control. Nutrition Reviews, 56,  347-353. 
176 
 
Elliott, C. D., Carruthers Den Hoed, R. & Conlon, M. J. 2013. Food branding and young 
children’s taste preferences: a reassessment. Canadian Journal of Public Health, 
104,  5. 
Ellis, A. W., Holmes, S. J. & Wright, R. L. 2010. Age of acquisition and the recognition of 
brand names: on the importance of being early. Journal of Consumer Psychology, 
20,  43-52. 
Emond, J. A., Bernhardt, A. M., Gilbert-Diamond, D., Li, Z. & Sargent, J. D. 2016. 
Commercial television exposure, fast food toy collecting, and family visits to fast 
food restaurants among families living in rural communities. The Journal Of 
Pediatrics, 168,  158-63.e1. 
Esmaeilpour, F., Heidarzadeh Hanzaee, K., Mansourian, Y. & Khounsiavash, M. 2018. 
Children’s food choice: advertised food type, health knowledge and entertainment. 
Journal of Food Products Marketing, 24,  476-494. 
Evans, J. S. B. T. 2011. Dual-process theories of reasoning: contemporary issues and 
developmental applications. Developmental Review, 31,  86-102. 
Faith, M. S., Scanlon, K. S., Birch, L. L., Francis, L. A. & Sherry, B. 2004. Parent-child 
feeding strategies and their relationships to child eating and weight status. Obesity 
Research, 12,  1711-1722. 
Ferguson, C. J. 2009. An effect size primer: a guide for clinicians and researchers. 
Professional Psychology: Research and Practice, 40,  532. 
Flood, V. M., Wen, L. M., Hardy, L. L., Rissel, C., Simpson, J. M. & Baur, L. A. 2014. 
Reliability and validity of a short FFQ for assessing the dietary habits of 2-5-year-
old children, Sydney, Australia. Public Health Nutrition, 17,  498-509. 
Folkvord, F., Anschutz, D. J., Boyland, E., Kelly, B. & Buijzen, M. 2016. Food advertising 
and eating behavior in children. Current Opinion in Behavioral Sciences, 9,  26-31. 
177 
 
Folkvord, F., Anschutz, D. J., Buijzen, M. & Valkenburg, P. M. 2013. The effect of playing 
advergames that promote energy-dense snacks or fruit on actual food intake among 
children. The American Journal of Clinical Nutrition, 97,  239-45. 
Folkvord, F., Anschutz, D. J., Nederkoorn, C., Westerik, H. & Buijzen, M. 2014. 
Impulsivity, "advergames," and food intake. Pediatrics, 133,  1007-1012. 
Folkvord, F., Anschütz, D. J., Wiers, R. W. & Buijzen, M. 2015. The role of attentional bias 
in the effect of food advertising on actual food intake among children. Appetite, 84,  
251-258. 
Folkvord, F., Lupiáñez-Villanueva, F., Codagnone, C., Bogliacino, F., Veltri, G. & Gaskell, 
G. 2017. Does a ‘protective’ message reduce the impact of an advergame promoting 
unhealthy foods to children? An experimental study in Spain and The Netherlands. 
Appetite, 112,  117-123. 
Folkvord, F. & van ‘t Riet, J. 2018. The persuasive effect of advergames promoting 
unhealthy foods among children: A meta-analysis. Appetite, 129,  245-251. 
Food Standards Australia New Zealand. 2015. Food Standard 1.2.7; Nutrient Profiling 
Scoring Criterion [Online]. viewed 2 June 2018 
http://www.foodstandards.gov.au/industry/labelling/Pages/nutrientprofilingcalculato
r/Default.aspx. 
Forman, J., Halford, J. C., Summe, H., MacDougall, M. & Keller, K. L. 2009. Food branding 
influences ad libitum intake differently in children depending on weight status. 
Results of a pilot study. Appetite, 53,  76-83. 
Frankel, L. A., Powell, E. & Jansen, E. 2017. The relationship between structure-related food 
parenting practices and children's heightened levels of self-regulation in eating. 
Childhood Obesity, 14,  1-8. 
French, S. A., Epstein, L. H., Jeffery, R. W., Blundell, J. E. & Wardle, J. 2012. Eating 
behavior dimensions. Associations with energy intake and body weight. A review. 
Appetite, 59,  541-549. 
178 
 
Galbraith-Emami, S. & Lobstein, T. 2013. The impact of initiatives to limit the advertising 
of food and beverage products to children: a systematic review. Obesity Reviews, 14,  
960-974. 
Gatou, T., Mamai-Homata, E., Koletsi-Kounari, H. & Polychronopoulou, A. 2016. The 
short-term effects of television advertisements of cariogenic foods on children's 
dietary choices. International Dental Journal, 66,  287-294. 
Gawronski, B. & Bodenhausen, G. V. 2006. Associative and propositional processes in 
evaluation: an integrative review of implicit and explicit attitude change. 
Psychological Bulletin, 132,  692-731. 
Gawronski, B. & Creighton, L. A. 2013. Dual-process theories. The Oxford Handbook of 
Social Cognition,  282-312. 
Gazdar, A. F., Butel, J. S. & Carbone, M. 2002. SV40 and human tumours: myth, association 
or causality? Nature Reviews Cancer Journal, 2,  957-964. 
Gearhardt, A. N., Yokum, S., Stice, E., Harris, J. L. & Brownell, K. D. 2014. Relation of 
obesity to neural activation in response to food commercials. Social Cognitive and 
Affective Neuroscience, 9,  932-938. 
Gerards, S. M. P. L. & Kremers, S. P. J. 2015. The role of food parenting skills and the home 
food environment in children’s weight gain and obesity. Current Obesity Reports, 4,  
30-36. 
Giese, H., Konig, L. M., Taut, D., Ollila, H., Baban, A., Absetz, P., Schupp, H. & Renner, B. 
2015. Exploring the association between television advertising of healthy and 
unhealthy foods, self-control, and food intake in three European countries. Applied 
Psychology: Health and Well-Being, 7,  41-62. 
Gilbert-Diamond, D., Emond, J. A., Lansigan, R. K., Rapuano, K. M., Kelley, W. M., 
Heatherton, T. F. & Sargent, J. D. 2017. Television food advertisement exposure and 
FTO rs9939609 genotype in relation to excess consumption in children. 
International Journal of Obesity 41,  23-29. 
179 
 
Gluckman, P. D. & Hanson, M. A. 2008. Developmental and epigenetic pathways to obesity: 
an evolutionary-developmental perspective. International Journal of Obesity, 32 
Suppl 7,  S62-71. 
Golley, R. K., Bell, L. K., Hendrie, G. A., Rangan, A. M., Spence, A., McNaughton, S. A., 
Carpenter, L., Allman-Farinelli, M., de Silva, A., Gill, T., Collins, C. E., Truby, H., 
Flood, V. M. & Burrows, T. 2017. Validity of short food questionnaire items to 
measure intake in children and adolescents: a systematic review. Journal of Human 
Nutrition and Dietetics, 30,  36-50. 
Goode, A. 2007. The implicit and explicit role of ad memory in ad persuasion: rethinking the 
hidden persuaders. International Journal of Market Research, 49,  95-116. 
Goris, J. M., Petersen, S., Stamatakis, E. & Veerman, J. L. 2010. Television food advertising 
and the prevalence of childhood overweight and obesity: a multicountry comparison. 
Public Health Nutrition, 13,  1003-1012. 
Gorn, G. J. & Goldberg, M. E. 1980. Children's responses to repetitive television 
commercials. Journal of Consumer Research, 6,  421-424. 
Gorn, G. J. & Goldberg, M. E. 1982. Behavioral evidence of the effects of televised food 
messages on children. Journal of Consumer Research, 9,  200-205. 
Gortmaker, S. L., Swinburn, B. A., Levy, D., Carter, R., Mabry, P. L., Finegood, D. T., 
Huang, T., Marsh, T. & Moodie, M. L. 2011. Obesity 4: Changing the future of 
obesity: science, policy, and action. The Lancet, 378,  838-47. 
Greenfield, K. 2011. The Myth of Choice : Personal Responsibility in a World of Limits, 
New Haven, United States, Yale University Press. 
Gregori, D., Ballali, S., Gafare, C. E., Casella, A., Stefanini, G., de Sousa Alves, R., 
Franchin, L., Amador, I., Da Silva, N. M. A. & Dibildox, J. 2013. Investigating the 
obesogenic effects of marketing snacks with toys: an experimental study in Latin 
America. Nutrition Journal, 12. 
180 
 
Gregori, D., Gulati, A., Hochdorn, A., Ballali, S., Paramesh, H., Kumar, M. & Baldi, I. 2014. 
Food packaged with toys: an investigation on potential obesogenic effects in Indian 
children. Indian Journal of Pediatrics, 81,  30-38. 
Halford, J. C., Boyland, E. J., Hughes, G., Oliveira, L. P. & Dovey, T. M. 2007. Beyond-
brand effect of television (TV) food advertisements/commercials on caloric intake 
and food choice of 5-7-year-old children. Appetite, 49,  263-7. 
Halford, J. C., Boyland, E. J., Hughes, G. M., Stacey, L., McKean, S. & Dovey, T. M. 2008. 
Beyond-brand effect of television food advertisements on food choice in children: 
the effects of weight status. Public Health Nutrition, 11,  897-904. 
Halford, J. C., Gillespie, J., Brown, V., Pontin, E. E. & Dovey, T. M. 2004. Effect of 
television advertisements for foods on food consumption in children. Appetite, 42,  
221-5. 
Handsley, E., Coveney, J., Mehta, K. & Nehmy, C. 2014. A children's rights perspective on 
food advertising to children. International Journal of Children's Rights, 22,  93-134. 
Handsley, E. & Reeve, B. 2018. Holding food companies responsible for unhealthy food 
marketing to children: can International Human Rights instruments provide a new 
approach? . University of New South Wales Law Journal (Advance), 41. 
Hardy, L., Mihrshahi, S., Drayton, B. & Bauman, A. 2016. NSW Schools Physical Activity 
and Nutrition Survey (SPANS) 2015: full report, Sydney, viewed 20 October 2016 
http://www.health.nsw.gov.au/heal/Publications/spans-2015-full-report.PDF. 
Harris, J. L., Bargh, J. A. & Brownell, K. D. 2009a. Priming effects of television food 
advertising on eating behavior. Health Psychology 28,  404–413. 
Harris, J. L., Brownell, K. D. & Bargh, J. A. 2009b. The food marketing defense model: 
integrating psychological research to protect youth and inform public policy. Social 
Issues and Policy Review, 3,  211-271. 
Harris, J. L., Frazier, W., Romo-Palafox, M., Hyary, M., Fleming-Milici, F., Haraghey, K., 
Heller, R. & Kalnova, S. 2017. FACTS 2017. Food industry self-regulation after 10 
181 
 
years: progress and opportunities to improve food advertising to children, viewed 
20 February 2018 http://www.uconnruddcenter.org/facts2017. 
Harris, J. L. & Graff, S. K. 2012. Protecting young people from junk food advertising: 
implications of psychological research for First Amendment law. The American 
Journal of Public Health, 102,  214-22. 
Harris, J. L., Pomeranz, J. L., Lobstein, T. & Brownell, K. D. 2009c. A crisis in the 
marketplace: how food marketing contributes to childhood obesity and what can be 
done. Annual Review of Public Health, 30,  211-25. 
Harris, J. L., Speers, S. E., Schwartz, M. B. & Brownell, K. D. 2012. US food company 
branded advergames on the Internet: children's exposure and effects on snack 
consumption. Journal of Children and Media, 6,  51-68. 
Hartnett, N., Romaniuk, J. & Kennedy, R. 2016. Comparing direct and indirect branding in 
advertising. Australasian Marketing Journal, 24,  20-28. 
Hastings, G., Stead, M., McDermott, L., Forsyth, A., MacKintosh, A. M., Rayner, M., 
Godfrey, C., Caraher, M. & Angus, K. 2006. Review of research on the effects of 
food promotion to children, Centre for Social Marketing, University of Strathclyde 
Glasgow. 
Hawkes, C., Smith, T. G., Jewell, J., Wardle, J., Hammond, R. A., Friel, S., Thow, A. M. & 
Kain, J. 2015. Smart food policies for obesity prevention. The Lancet, 385,  2410–21  
Heath, R. 2009. Emotional engagement: how television builds big brands at low attention. 
Journal of Advertising Research, 49,  62-73. 
Heath, R., Brandt, D. & Nairn, A. 2006. Brand relationships: strengthened by emotion, 
weakened by attention. Journal of Advertising Research, 46,  410-419. 
Heath, R. & Nairn, A. 2005. Measuring affective advertising: implications of low attention 
processing on recall. Journal of Advertising Research, 45,  269-281. 
Hebden, L., King, L. & Kelly, B. 2011. Art of persuasion: an analysis of techniques used to 
market foods to children. Journal of Paediatric Child Health, 47,  776-782. 
182 
 
Herman, K. M., Craig, C. L., Gauvin, L. & Katzmarzyk, P. T. 2009. Tracking of obesity and 
physical activity from childhood to adulthood: the physical activity longitudinal 
study. International Journal of Pediatric Obesity, 4,  281-288. 
Hickey, K., Mandelbaum, J., Bloom, K. & Martin, J. 2018. Overbranded, underprotected. 
How industry self-regulation is failing children from unhealthy food marketing, 
Melbourne, viewed 26 July 2018 
http://opc.org.au/downloads/overbranded/overbranded-underprotected.pdf. 
Hobin, E. P., Hammond, D. G., Daniel, S., Hanning, R. M. & Manske, S. 2012. The happy 
meal(R) effect: the impact of toy premiums on healthy eating among children in 
ontario, Canada. Canadian Journal of Public Health, 103,  e244-8. 
Hoek, J. 2005. Marketing communications and obesity: a view from the dark side. The New 
Zealand Medical Journal (Online), 118. 
Hoek, J. & Gendall, P. 2006. Advertising and obesity: a behavioral perspective. Journal of 
Health Communication, 11,  409-423. 
Hu, F. B. 2013. Resolved: there is sufficient scientific evidence that decreasing sugar-
sweetened beverage consumption will reduce the prevalence of obesity and obesity-
related diseases. Obesity Reviews, 14,  606-619. 
Hye-Jin, P., Elizabeth Taylor, Q., Kim, S., Weatherspoon, L. J., Rifon, N. J. & Lee, M. 2014. 
Characteristics of food advergames that reach children and the nutrient quality of the 
foods they advertise. Internet Research, 24,  63-81. 
Institute of Medicine 2006. Food marketing to children and youth: threat or opportunity?, 
Washington, D.C., National Academies Press. 
Jackson, M., Harrison, P., Swinburn, B. & Lawrence, M. 2014. Unhealthy food, integrated 
marketing communication and power: a critical analysis. Critical Public Health, 24,  
489-505. 
Jansen, A. 1998. A learning model of binge eating: cue reactivity and cue exposure. 
Behaviour Research and Therapy, 36,  257-272. 
183 
 
Jenkin, G., Madhvani, N., Signal, L. & Bowers, S. 2014. A systematic review of persuasive 
marketing techniques to promote food to children on television. Obesity Reviews, 15,  
281-293. 
John, D. R. 1999. Consumer socialization of children: a retrospective look at twenty-five 
years of research. Journal of Consumer Research, 26,  183-213. 
Johnson, S. L. & Taylor-Holloway, L. A. 2006. Non-Hispanic white and Hispanic 
elementary school children’s self-regulation of energy intake. The American Journal 
of Clinical Nutrition, 83,  1276-1282. 
Keller, K. L. 2013. Strategic brand management: global edition, Harlow, Essex, Pearson. 
Keller, K. L. 2016. Unlocking the power of integrated marketing communications: how 
integrated is your IMC program? Journal of Advertising 45,  286-301. 
Kelly, B. 2018. Advertising and Marketing to Children. Reference Module in Food Science. 
Elsevier. 
Kelly, B., Freeman, B., King, L., Chapman, K., Baur, L. A. & Gill, T. 2015a. Television 
advertising, not viewing, is associated with negative dietary patterns in children. 
Pediatric Obesity, 11,  158–160. 
Kelly, B., Freeman, B., King, L., Chapman, K., Baur, L. A. & Gill, T. 2016. The normative 
power of food promotions: Australian children’s attachments to unhealthy food 
brands. Public Health Nutrition, 19,  2940-2948. 
Kelly, B., King, L., Chapman, K., Boyland, E., Bauman, A. E. & Baur, L. A. 2015b. A 
hierarchy of unhealthy food promotion effects: identifying methodological 
approaches and knowledge gaps. The American Journal of Public Health, 105,  E86-
E95. 
Kelly, B., Smith, B., King, L., Flood, V. & Bauman, A. 2007. Television food advertising to 
children: the extent and nature of exposure. Public Health Nutrition, 10,  1234-1240. 
184 
 
Kelly, B., Vandevijvere, S., Freeman, B. & Jenkin, G. 2015c. New media but same old 
tricks: food marketing to children in the digital age. Current Obesity Reports, 4,  37-
45. 
Kenney, E. L., Davison, K. K., Austin, S. B., Giles, C. M., Cradock, A. L., Lee, R. M. & 
Gortmaker, S. L. 2015. Validity and reliability of a simple, low-cost measure to 
quantify children’s dietary intake in afterschool settings. Journal of the Academy of 
Nutrition and Dietetics, 115,  426-432. 
King, L., Hebden, L., Grunseit, A., Kelly, B. & Chapman, K. 2013. Building the case for 
independent monitoring of food advertising on Australian television. Public Health 
Nutrition, 16,  2249-54. 
Kit, B. K., Fakhouri, T. H., Park, S., Nielsen, S. J. & Ogden, C. L. 2013. Trends in sugar-
sweetened beverage consumption among youth and adults in the United States: 
1999–2010. The American Journal of Clinical Nutrition, 98,  180-188. 
Klesges, R. C., Stein, R. J., Eck, L. H., Isbell, T. R. & Klesges, L. M. 1991. Parental 
influence on food selection in young children and its relationships to childhood 
obesity. The American Journal of Clinical Nutrition, 53,  859-64. 
Knoll, J. 2016. Advertising in social media: a review of empirical evidence. International 
Journal of Advertising, 35,  266-300. 
Koivisto, U.-K., Fellenius, J. & Sjödén, P.-O. 1994. Relations between parental mealtime 
practices and children's food intake. Appetite, 22,  245-258. 
Kraak, V. I. & Story, M. 2015. Influence of food companies' brand mascots and 
entertainment companies' cartoon media characters on children's diet and health: a 
systematic review and research needs. Obesity Reviews, 16,  107-26. 
Kral, T. V., Allison, D. B., Birch, L. L., Stallings, V. A., Moore, R. H. & Faith, M. S. 2012. 
Caloric compensation and eating in the absence of hunger in 5-to 12-y-old weight-
discordant siblings. The American Journal of Clinical Nutrition, 96,  574-583. 
185 
 
Kral, T. V., Stunkard, A. J., Berkowitz, R. I., Stallings, V. A., Brown, D. D. & Faith, M. S. 
2007. Daily food intake in relation to dietary energy density in the free-living 
environment: a prospective analysis of children born at different risk of obesity. The 
American Journal of Clinical Nutrition, 86,  41-7. 
Lang, A. 2000. The limited capacity model of mediated message processing. Journal of 
Communication, 50,  46-70. 
Lansigan, R. K., Emond, J. A. & Gilbert-Diamond, D. 2015. Understanding eating in the 
absence of hunger among young children: a systematic review of existing studies. 
Appetite, 85,  36-47. 
Larsen, J. K., Hermans, R. C., Sleddens, E. F., Engels, R. C., Fisher, J. O. & Kremers, S. S. 
2015. How parental dietary behavior and food parenting practices affect children's 
dietary behavior. Interacting sources of influence? Appetite, 89,  246-257. 
Lawrence, D. 2003. The role of characters in kids marketing. Young Consumers, 4,  43-48. 
Lee, B., Kim, H., Lee, S.-K., Yoon, J. & Chung, S.-J. 2014. Effects of exposure to television 
advertising for energy-dense/nutrient-poor food on children's food intake and obesity 
in South Korea. Appetite, 81,  305-311. 
Lioutas, E. D. & Tzimitra-Kalogianni, I. 2015. 'I saw Santa drinking soda!' Advertising and 
children's food preferences. Child Care, Health & Development, 41,  424-433. 
Liu, P., Yu, Y., King, L. & Li, M. 2017. Snack and beverage consumption and preferences in 
a sample of Chinese children - are they influenced by advertising? Asia Pacific 
Journal of Clinical Nutrition, 26,  1125-1132. 
Livingstone, M. B. E., Robson, P. J. & Wallace, J. M. W. 2004. Issues in dietary intake 
assessment of children and adolescents. British Journal of Nutrition, 92,  S213-S222. 
Livingstone, S. 2005. Assessing the research base for the policy debate over the effects of 
food advertising to children. International Journal of Advertising, 24,  273-296. 
Livingstone, S. & Helsper, E. J. 2006. Does Advertising Literacy Mediate the Effects of 
Advertising on Children? A Critical Examination of Two Linked Research 
186 
 
Literatures in Relation to Obesity and Food Choice. Journal of Communication, 56,  
560-584. 
Lobstein, T., Baur, L. & Uauy, R. 2004. Obesity in children and young people: a crisis in 
public health. Obesity reviews, 5,  4-85. 
Lobstein, T., Jackson-Leach, R., Moodie, M. L., Hall, K. D., Gortmaker, S. L., Swinburn, B. 
A., James, W. P. T., Wang, Y. & McPherson, K. 2015. Child and adolescent obesity: 
part of a bigger picture. The Lancet,  1-11. 
Longacre, M. R., Drake, K. M., Titus, L. J., Cleveland, L. P., Langeloh, G., Hendricks, K. & 
Dalton, M. A. 2016. A toy story: association between young children's knowledge of 
fast food toy premiums and their fast food consumption. Appetite, 96,  473-480. 
Longacre, M. R., Drake, K. M., Titus, L. J., Harris, J., Cleveland, L. P., Langeloh, G., 
Hendricks, K. & Dalton, M. A. 2017. Child-targeted TV advertising and 
preschoolers' consumption of high-sugar breakfast cereals. Appetite, 108,  295-302. 
Lorenzoni, G., Zec, S., Farias, L. F., Gafare, C. E., Vassallo, P., Araya, G. J. & Gregori, D. 
2017. Does food advertising influence snacks consumption in Chilean children? 
Results from an experimental ad libitum study. Archivos Latinoamericanos de 
Nutricion, 67. 
Lucas, R. M. & McMichael, A. J. 2005. Association or causation: evaluating links between 
'environment and disease'. Bulletin of the World Health Organization, 83,  792-795. 
Lumley, J., Martin, J. & Antonopoulos, N. 2012. Exposing the charade - the failure to 
protect children from unhealthy food advertising, viewed 18 May 2018 
http://www.opc.org.au/downloads/submissions/exposing-the-charade.pdf. 
Maccoby, E. E. & Martin, J. A. 1983. Socialization in the context of the family: parent-child 
interaction. Handbook of Child Psychology: formerly Carmichael's Manual of Child 
Psychology. 
Magarey, A., Watson, J., Golley, R. K., Burrows, T., Sutherland, R., McNaughton, S. A., 
Denney-Wilson, E., Campbell, K. & Collins, C. 2011. Assessing dietary intake in 
187 
 
children and adolescents: considerations and recommendations for obesity research. 
International Journal of Pediatric Obesity, 6,  2-11. 
Magnus, A., Haby, M. M., Carter, R. & Swinburn, B. 2009. The cost-effectiveness of 
removing television advertising of high-fat and/or high-sugar food and beverages to 
Australian children. International Journal of Obesity 33,  1094-1102. 
Mason, P. 2012. Marketing to children: implications for obesity. Nutrition Bulletin, 37,  86-
91. 
Mattes, R. D. 1997. Physiologic responses to sensory stimulation by food: nutritional 
implications. Journal of the American Dietetic Association, 97,  406-413. 
Matthes, J. & Naderer, B. 2015. Children's consumption behavior in response to food 
product placements in movies. Journal of Consumer Behaviour, 14,  127-136. 
McAlister, A. R. & Cornwell, T. B. 2012. Collectible toys as marketing tools: understanding 
preschool children's responses to foods paired with premiums. Journal of Public 
Policy & Marketing, 31,  195-205. 
McDarby, F., O'Hora, D., O'Shea, D. & Byrne, M. 2018. Taking the sweetness out of the 
‘Share a Coke’ marketing campaign: the influence of personalized labelling on 
elementary school children's bottled drink choices. Pediatric Obesity, 13,  63-69. 
McGale, L. S., Halford, J. C. G., Harrold, J. A. & Boyland, E. J. 2016. The influence of 
brand equity characters on children's food preferences and choices. The Journal of 
Pediatrics, 177,  33-38. 
McGuire, W. J. 1976. Some internal psychological factors influencing consumer choice. 
Journal of Consumer Research, 2,  302-319. 
Mendis, S., Puska, P. & Norrving, B. 2011. Global atlas on cardiovascular disease 
prevention and control, World Health Organization; World Heart Federation, viewed 
4 April 2016 http://www.who.int/cardiovascular_diseases/publications/atlas_cvd/en/. 
Mennella, J. A. 2014. Ontogeny of taste preferences: basic biology and implications for 
health. The American Journal of Clinical Nutrition, 99,  704S-711S. 
188 
 
Millar, B. M. 2017. Clocking self-regulation: why time of day matters for health psychology. 
Health Psychology Review, 11,  345-357. 
Monteiro, C. A., Moubarac, J. C., Cannon, G., Ng, S. W. & Popkin, B. 2013. Ultra-
processed products are becoming dominant in the global food system. Obesity 
Reviews, 14,  21-28. 
Montgomery, K. C., Chester, J., Grier, S. A. & Dorfman, L. 2012. The new threat of digital 
marketing. Pediatric Clinics of North America, 59,  659-675. 
Moodie, R., Stuckler, D., Monteiro, C., Sheron, N., Neal, B., Thamarangsi, T., Lincoln, P. & 
Casswell, S. 2013. Profits and pandemics: prevention of harmful effects of tobacco, 
alcohol, and ultra-processed food and drink industries. The Lancet, 381,  670-679. 
Moore, E. S. 2006. It's Child Play - Advergaming and the Online Marketing of Food to 
Children, The Kaiser Family Foundation, viewed 21 June 2018 
https://kaiserfamilyfoundation.files.wordpress.com/2013/01/7536.pdf. 
Nairn, A. & Fine, C. 2008. Who's messing with my mind? The implications of dual-process 
models for the ethics of advertising to children. International Journal of Advertising, 
27,  447-470. 
Nairn, A. & Hang, H. 2012. Advergames: “It’s not an advert – it says play!”. A review of 
research., viewed 20 April 2017 
http://www.bath.ac.uk/management/news_events/pdf/advergames-report-
december2012.pdf. 
National Health and Medical Research Council 2013. Australian Dietary Guidelines, 
Canberra, viewed 16 May 2018 
http://www.eatforhealth.gov.au/sites/default/files/files/the_guidelines/n55_australian
_dietary_guidelines.pdf. 
National Preventative Health Taskforce 2009. Australia: the healthiest country by 2020 






Nederkoorn, C., Coelho, J. S., Guerrieri, R., Houben, K. & Jansen, A. 2012. Specificity of 
the failure to inhibit responses in overweight children. Appetite, 59,  409-413. 
Nederkoorn, C., Smulders, F. T. Y. & Jansen, A. 2000. Cephalic phase responses, craving 
and food intake in normal subjects. Appetite, 35,  45-55. 
Neyens, E., Smits, T. & Boyland, E. 2017. Transferring game attitudes to the brand: 
persuasion from age 6 to 14. International Journal of Advertising, 36,  724-742. 
Ng, S. H., Kelly, B., Se, C. H., Sahathevan, S., Chinna, K., Ismail, M. N. & Karupaiah, T. 
2015. Reading the mind of children in response to food advertising: a cross-sectional 
study of Malaysian schoolchildren’s attitudes towards food and beverages 
advertising on television. BMC Public Health, 15,  1047. 
Nickerson, R. S. 1998. Confirmation bias: a ubiquitous phenomenon in many guises. Review 
of General Psychology, 2,  175-220. 
Norman, J., Kelly, B., Boyland, E. & McMahon, A.-T. 2016. The impact of marketing and 
advertising on food behaviours: evaluating the evidence for a causal relationship. 
Current Nutrition Reports, 5,  1-11. 
Norman, J., Kelly B., McMahon, A.-T., Boyland E., Baur L., Chapman K., King L., Hughes 
C. & Bauman A. 2018a. Sustained impact of energy-dense TV and online food 
advertising on children’s dietary intake: a within-subject, randomised, crossover, 
counter-balanced trial. International Journal of Behavioral Nutrition and Physical 
Activity, 15,  37. 
Norman, J., Kelly B., McMahon A-T., Boyland E., Baur L., Chapman K., King L., Hughes 
C. & Bauman A. 2018b. Children's self-regulation of eating provides no defense 
against television and online food marketing. Appetite, 125,  438-444. 
190 
 
NSW Ministry of Health 2013. NSW Healthy Eating and Active Living Strategy: Preventing 
Overweight and Obesity in New South Wales 2013-2018, viewed 9 May 2018 
http://www.health.nsw.gov.au/heal/Publications/nsw-healthy-eating-strategy.pdf. 
Obesity Policy Coalition 2018. How unhealthy food is marketed to children through digital 
media, Melbourne, Australia, viewed 18 May 2018 
http://www.opc.org.au/downloads/policy-briefs/how-unhealthy-food-is-marketed-to-
children-through-digital-media.pdf. 
Obesity Policy Coalition and The Global Obesity Centre 2017. Tipping the Scales: 
Australian Obesity Prevention Consensus, viewed 2 May 2018 
http://www.opc.org.au/downloads/tipping-the-scales/tipping-the-scales.pdf. 
OECD 2017. Obesity Update 2017, viewed 31 May 2018 
http://www.oecd.org/health/obesity-update.htm. 
Olafsdottir, S., Eiben, G., Prell, H., Hense, S., Lissner, L., Marild, S., Reisch, L. & Berg, C. 
2014. Young children's screen habits are associated with consumption of sweetened 
beverages independently of parental norms. International Journal of Public Health, 
59,  67-75. 
Park, S., Li, R. & Birch, L. L. 2015. Mothers’ child-feeding practices are associated with 
children’s sugar-sweetened beverage intake. Journal of Nutrition, 145,  806-812. 
Patrick, H., Hennessy, E., McSpadden, K. & Oh, A. 2013. Parenting styles and practices in 
children's obesogenic behaviors: scientific gaps and future research directions. 
Childhood Obesity, 9,  S73-86. 
Patrick, H. & Nicklas, T. A. 2005. A review of family and social determinants of children’s 
eating patterns and diet quality. Journal of the American College of Nutrition, 24,  
83-92. 
Petty, R. E., Cacioppo, J. T., Strathman, A. J. & Priester, J. R. 2005. To think or not to think. 
Persuasion: Psychological insights and perspectives,  81-116. 
191 
 
Plachta-Danielzik, S., Landsberg, B., Bosy-Westphal, A., Johannsen, M., Lange, D. & 
Muller, M. 2008. Energy gain and energy gap in normal-weight children: 
longitudinal data of the KOPS. Obesity (Silver Spring), 16,  777-83. 
Potvin Kent, M. & Pauzé, E. 2018. The frequency and healthfulness of food and beverages 
advertised on adolescents' preferred web sites in Canada. Journal of Adolescent 
Health, 63,  102-107. 
Powell, L. M., Harris, J. L. & Fox, T. 2013a. Food marketing expenditures aimed at youth: 
putting the numbers in context. American Journal of Preventive Medicine, 45,  453-
61. 
Powell, L. M., Schermbeck, R. M. & Chaloupka, F. J. 2013b. Nutritional content of food and 
beverage products in television advertisements seen on children's programming. 
Childhood Obesity, 9,  524-31. 
Powell, L. M., Szczypka, G., Chaloupka, F. J. & Braunschweig, C. L. 2007. Nutritional 
content of television food advertisements seen by children and adolescents in the 
United States. Pediatrics, 120,  576-583. 
Powell, L. M., Wada, R., Khan, T. & Emery, S. L. 2017. Food and beverage television 
advertising exposure and youth consumption, body mass index and adiposity 
outcomes. The Canadian Journal Of Economics. Revue Canadienne D'economique, 
50,  345-364. 
Power, M. L. & Schulkin, J. 2008. Anticipatory physiological regulation in feeding biology: 
cephalic phase responses. Appetite, 50,  194-206. 
Rapuano, K. M., Zieselman, A. L., Kelley, W. M., Sargent, J. D., Heatherton, T. F. & 
Gilbert-Diamond, D. 2017. Genetic risk for obesity predicts nucleus accumbens size 
and responsivity to real-world food cues. Proceedings of the National Academy of 
Sciences, 114,  160-165. 
192 
 
Reilly, J. J. & Kelly, J. 2011. Long-term impact of overweight and obesity in childhood and 
adolescence on morbidity and premature mortality in adulthood: systematic review. 
International Journal of Obesity 35. 
Roberts, M. & Pettigrew, S. 2007. A thematic content analysis of children's food advertising. 
International Journal of Advertising, 26,  357-367. 
Roberts, M. & Pettigrew, S. 2013. Psychosocial influences on children's food consumption. 
Psychology and Marketing, 30,  103-120. 
Robinson, T. N., Borzekowski, D. L., Matheson, D. M. & Kraemer, H. C. 2007. Effects of 
fast food branding on young children's taste preferences. Archives of Pediatrics & 
Adolescent Medicine, 161,  792-7. 
Rollins, B. Y., Savage, J. S., Fisher, J. O. & Birch, L. L. 2015. Alternatives to restrictive 
feeding practices to promote self-regulation in childhood: a developmental 
perspective. Pediatric Obesity, 11,  326-332. 
Rolls, B. J., Hetherington, M. & Burley, V. J. 1988. The specificity of satiety: the influence 
of foods of different macronutrient content on the development of satiety. 
Physiology and Behavior, 43,  145-153. 
Romaniuk, J. 2009. The efficacy of brand-execution tactics in TV advertising, brand 
placements, and Internet advertising. Journal of Advertising Research, 49,  143-150. 
Rossiter, J. R. & Robertson, T. S. 1974. Children's TV commercials: testing the defenses. 
Journal of Communication 24,  137-144. 
Rozendaal, E., Buijzen, M. & Valkenburg, P. 2011a. Children’s understanding of 
advertisers’ persuasive tactics. International Journal of Advertising, 30,  329-350. 
Rozendaal, E., Lapierre, M. A., Van Reijmersdal, E. A. & Buijzen, M. 2011b. Reconsidering 
advertising literacy as a defense against advertising effects. Media Psychology, 14,  
333-354. 
Santrock, J. W. 2007. Child Development, New York, McGraw-Hill Companies, Inc. 
193 
 
Schacter, D. L. 1992. Implicit knowledge: new perspectives on unconscious processes. 
Proceedings of the National Academy of Sciences of the United States of America, 
89,  11113-11117. 
Schmidt, S. & Eisend, M. 2015. Advertising repetition: a meta-analysis on effective 
frequency in advertising. Journal of Advertising, 44,  415-428. 
Schulte, E. M., Joyner, M. A., Potenza, M. N., Grilo, C. M. & Gearhardt, A. N. 2015. 
Current considerations regarding food addiction. Current psychiatry reports, 17,  
563. 
Schwartz, M. B., Just, D. R., Chriqui, J. F. & Ammerman, A. S. 2017. Appetite self-
regulation: environmental and policy influences on eating behaviors. Obesity, 25,  
S26-S38. 
Schwartz, M. B., Kunkel, D. & DeLucia, S. 2013. Food marketing to youth: pervasive, 
powerful, and pernicious. Communication Research Trends, 32,  4-13. 
Scully, M., Wakefield, M., Niven, P., Chapman, K., Crawford, D., Pratt, I. S., Baur, L. A., 
Flood, V., Morley, B. & for the NaSSDA Study Team 2012. Association between 
food marketing exposure and adolescents' food choices and eating behaviors. 
Appetite, 58,  1-5. 
Selwood, D. 2018. Walkers launches 'big night in' ads with live prize reveals. The Grocer, 
24th February 2018. 
Signal, L. N., Stanley, J., Smith, M., Barr, M. B., Chambers, T. J., Zhou, J., Duane, A., 
Gurrin, C., Smeaton, A. F., McKerchar, C., Pearson, A. L., Hoek, J., Jenkin, G. L. S. 
& Ni Mhurchu, C. 2017. Children’s everyday exposure to food marketing: an 
objective analysis using wearable cameras. International Journal of Behavioral 
Nutrition and Physical Activity, 14,  137. 
Sleddens, E. F., Kremers, S. P., Stafleu, A., Dagnelie, P. C., De Vries, N. K. & Thijs, C. 
2014. Food parenting practices and child dietary behavior. Prospective relations and 
the moderating role of general parenting. Appetite, 79,  42-50. 
194 
 
Smits, T., Vandebosch, H., Neyens, E. & Boyland, E. 2015. The persuasiveness of child-
targeted endorsement strategies: a systematic review. In: COHEN, E. L. (ed.) 
Communications Yearbook Routledge. 
Stoeckel, L. E., Birch, L. L., Heatherton, T., Mann, T., Hunter, C., Czajkowski, S., Onken, 
L., Berger, P. K. & Savage, C. R. 2017. Psychological and neural contributions to 
appetite self-regulation. Obesity, 25,  S17-S25. 
Strack, F. & Deutsch, R. 2004. Reflective and impulsive determinants of social behavior. 
Personality and Social Psychology Review, 8,  220-247. 
Sütterlin, B. & Siegrist, M. 2015. Simply adding the word “fruit” makes sugar healthier: the 
misleading effect of symbolic information on the perceived healthiness of food. 
Appetite, 95,  252-261. 
Swinburn, B. A., Sacks, G., Hall, K. D., McPherson, K., Finegood, D. T., Moodie, M. L. & 
Gortmaker, S. L. 2011. Obesity 1: The global obesity pandemic: shaped by global 
drivers and local environments. The Lancet, 378,  804-14. 
Tarabashkina, L., Quester, P. & Crouch, R. 2015. Food advertising, children's food choices 
and obesity: interplay of cognitive defences and product evaluation: an experimental 
study. International Journal of Obesity 40,  581-586. 
Tarabashkina, L., Quester, P. G. & Crouch, R. 2017. Children and energy-dense foods – 
parents, peers, acceptability or advertising? European Journal of Marketing, 51,  
1669-1694. 
Taylor, J., Kennedy, R., McDonald, C., Larguinat, L., El Ouarzazi, Y. & Haddad, N. 2013. Is 
the multi-platform whole more powerful than its separate parts? Measuring the sales 
effects of cross-media advertising. Journal of Advertising Research, 53. 
Terlutter, R. & Capella, M. L. 2013. The gamification of advertising: analysis and research 
directions of in-game advertising, advergames, and advertising in social network 
games. Journal of Advertising, 42,  95-112. 
195 
 
Tsimonis, G. & Dimitriadis, S. 2014. Brand strategies in social media. Marketing 
Intelligence and Planning, 32,  328-344. 
Turner, L., Kelly, B., Boyland, E. & Bauman, A. E. 2015. Measuring food brand awareness 
in Australian children: development and validation of a new instrument. PLoS ONE, 
10,  e0133972. 
Ueda, P., Tong, L., Viedma, C., Chandy, S. J., Marrone, G., Simon, A. & Stålsby Lundborg, 
C. 2012. Food marketing towards children: brand logo recognition, food-related 
behavior and BMI among 3–13-year-olds in a South Indian town. PLoS ONE, 7,  
e47000. 
United Nations General Assembly 1990. Convention on the Rights of the Child, opened for 
signature 20 November 1989, United Nations,Treaty Series, vol. 1577, p.3 (entered 
into force 2 September 1990), viewed 24 August 2018 
https://treaties.un.org/doc/Treaties/1990/09/19900902%2003-
14%20AM/Ch_IV_11p.pdf. 
United Nations General Assembly 2011. Prevention and control of non-communicable 
diseases. Report of the Secretary-General. Sixty-sixth session. Item 119 of the 
preliminary list., viewed 2 July 2017 
http://www.un.org/en/ga/search/view_doc.asp?symbol=A/66/83&Lang=E. 
Uribe, R. & Fuentes-García, A. 2015. The effects of TV unhealthy food brand placement on 
children. Its separate and joint effect with advertising. Appetite, 91,  165-172. 
Valkenburg, P. M. & Buijzen, M. 2005. Identifying determinants of young children's brand 
awareness: television, parents, and peers. Journal of Applied Developmental 
Psychology, 26,  456-468. 
Valkenburg, P. M. & Cantor, J. 2001. The development of a child into a consumer. Journal 
of Applied Developmental Psychology, 22,  61-72. 
Valkenburg, P. M. & Peter, J. 2013. The differential susceptibility to media effects model. 
Journal of Communication, 63,  221-243. 
196 
 
van den Berg, S. W., Boer, J. M., Scholtens, S., de Jongste, J. C., Brunekreef, B., Smit, H. A. 
& Wijga, A. H. 2011. Quantification of the energy gap in young overweight 
children. The PIAMA birth cohort study. BMC public health, 11,  326. 
van Meer, F., van der Laan, L. N., Adan, R. A. H., Viergever, M. A. & Smeets, P. A. M. 
2015. What you see is what you eat: An ALE meta-analysis of the neural correlates 
of food viewing in children and adolescents. NeuroImage, 104,  35-43. 
Vandenbroeck, P. G., J. Clemens, M. 2007. Foresight Tackling Obesities: Future Choices – 
Building the Obesity System Map, viewed 4 March 2016 www.dius.gov.uk. 
Vandevijvere, S., Soupen, A. & Swinburn, B. 2017. Unhealthy food advertising directed to 
children on New Zealand television: extent, nature, impact and policy implications. 
Public Health Nutrition,  1-12. 
Vaughn, A. E., Tabak, R. G., Bryant, M. J. & Ward, D. S. 2013. Measuring parent food 
practices: a systematic review of existing measures and examination of instruments. 
International Journal of Behavioral Nutrition and Physical Activity, 10,  61. 
Ventura, A. K. & Worobey, J. 2013. Early influences on the development of food 
preferences. Current Biology, 23,  R401-R408. 
Volkow, N. D., Wang, G.-J. & Baler, R. D. 2011. Reward, dopamine and the control of food 
intake: implications for obesity. Trends in Cognitive Sciences, 15,  37-46. 
Volkow, N. D., Wang, G.-J., Fowler, J. S. & Telang, F. 2008. Overlapping neuronal circuits 
in addiction and obesity: evidence of systems pathology. Philosophical Transactions 
of the Royal Society B: Biological Sciences, 363,  3191-3200. 
Vollmer, R. L. & Baietto, J. 2017. Practices and preferences: exploring the relationships 
between food-related parenting practices and child food preferences for high fat 
and/or sugar foods, fruits, and vegetables. Appetite, 113,  134-140. 
Voorveld, H. A. M., Araujo, T., Bernritter, S. F., Rietberg, E. & Vliegenthart, R. 2018. How 
advertising in offline media drives reach of and engagement with brands on 
Facebook. International Journal of Advertising,  1-21. 
197 
 
Waiguny, M. K. J., Terlutter, R. & Zaglia, M. E. 2011. The influence of advergames on 
consumers’ attitudes and behaviour: an empirical study among young consumers. 
International Journal of Entrepreneurship Venturing, 3,  231-247. 
Wakeford, R. 2015. Association and causation in epidemiology - half a century since the 
publication of Bradford Hill's interpretational guidance. Journal of the Royal Society 
of Medicine, 108,  4-6. 
Watson, W. L., Johnston A, Hughes C, Wellard L & K., C. 2014. Children’s health or 
corporate wealth? The battleground for kids’ hearts, minds and tummies, Sydney, 
viewed 18 May 2018 https://www.cancercouncil.com.au/wp-
content/uploads/2014/06/Childrens-Health-or-Corporate-Wealth-May-2014.pdf. 
Weyland, P. G., Grant, W. B. & Howie-Esquivel, J. 2014. Does sufficient evidence exist to 
support a causal association between vitamin D status and cardiovascular disease 
risk? An assessment using Hill's criteria for causality. Nutrients, 6,  3403-30. 
Whalen, R., Harrold, J., Child, S., Halford, J. & Boyland, E. 2018. The health halo trend in 
UK television food advertising viewed by children: the rise of implicit and explicit 
health messaging in the promotion of unhealthy foods. International Journal of 
Environmental Public Health, 15,  560. 
White House Task Force on Childhood Obesity 2010. Solving the problem of childhood 
obesity within a generation, Washington, DC, viewed 4 April 2016 
https://letsmove.obamawhitehouse.archives.gov/sites/letsmove.gov/files/TFCO_Tabl
e_of_Contents.pdf. 
World Cancer Research Fund International 2018. Nourishing framework: restrict food 
advertising and other forms of commercial promotion, viewed 29 June 2018 
https://www.wcrf.org/sites/default/files/Restrict-advertising.pdf. 
World Health Organization 2000. Obesity: preventing and managing the global epidemic. 
Report of a WHO consultation. WHO technical report series 894, Geneva, viewed 
16 May 2018 http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/  
198 
 
World Health Organization 2003. Diet, nutrition and the prevention of chronic diseases, 
viewed 18 May 2018 
http://www.who.int/dietphysicalactivity/publications/trs916/download/en/. 
World Health Organization. 2007. Growth Reference Data for 5–19 years [Online]. viewed 9 
October 2016 http://www.who.int/growthref/en/index.html  
World Health Organization 2010. Set of recommendations on the marketing of foods and 
non-alcoholic beverages to children, viewed 19 June 2018 
http://apps.who.int/iris/bitstream/handle/10665/44416/9789241500210_eng.pdf;jsess
ionid=BB1904BC2B0AB561581B702529FCAA10?sequence=1. 
World Health Organization 2011a. Global status report on noncommunicable diseases 2010 
Description of the global burden of NCDs, their risk factors and determinants, 
viewed 18 May 2018 http://www.who.int/nmh/publications/ncd_report2010/en/. 
World Health Organization 2011b. Scaling up action against noncommunicable diseases: 
How much will it cost?, viewed 18 May 2018 
http://www.who.int/nmh/publications/cost_of_inaction/en/. 
World Health Organization 2012. A framework for implementing the set of recommendations 
on the marketing of foods and non-alcoholic beverages to children., Geneva, viewed 
29 June 2018 
http://www.who.int/dietphysicalactivity/framework_marketing_food_to_children/en/
. 
World Health Organization 2013. Marketing of foods high in fat, salt and sugar to children: 
update 2012– 2013., Copenhagen (DK), viewed 20 June 2018 
http://www.euro.who.int/__data/assets/pdf_file/0019/191125/e96859.pdf. 
World Health Organization 2014. Global status report on noncommunicable diseases 2014. 
Description of the global burden of NCDs, their risk factors and determinants, 




World Health Organization 2016a. Report of the Commission on Ending Childhood Obesity, 
Geneva, viewed 21 June 2018 
http://apps.who.int/iris/bitstream/10665/204176/1/9789241510066_eng.pdf?ua=1. 
World Health Organization 2016b. Tackling food marketing to children in a digital world: 
trans-disciplinary perspectives. Children’s rights, evidence of impact, 
methodological challenges, regulatory options and policy implications for the WHO 
European Region, viewed 12 August 2018 
http://www.euro.who.int/__data/assets/pdf_file/0017/322226/Tackling-food-
marketing-children-digital-world-trans-disciplinary-perspectives-en.pdf. 
Zajonc, R. B. 1968. Attitudinal effects of mere exposure. Journal of Personality and Social 
Psychology, 9,  1-27. 
Zuppa, J. A., Morton, H. N. & Mehta, K. P. 2003. Television food advertising: 
counterproductive to children's health? A content analysis using the Australian 
































Appendix B: The published article: Sustained impact of energy-dense TV and online food advertising 
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Appendix F: Paper presented at WHO European Action Network on Reducing Marketing Pressure on 
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Appendix G: Abstract of paper presented at International Society of Behavioral Nutrition and 
Physical Activity Conference 2016 
 
Available: https://www.isbnpa.org/files/annual_meetings/2016/08/31/19/attachments/57c72823e3fda.pdf  





Appendix H: Three minute thesis presentation 2018  
Title: ‘Sustained impact of energy-dense food marketing on children’s dietary intake’. 
Included on this page is a copy of the Peoples’ Choice Winner Certificate, a video link to the presentation 
and a copy of the speech. 
This presentation included a ‘call to action’ to join the Cancer Council NSW CanAct advocacy campaign 
that was running at the time of the presentations. 









15 MARCH 2018 
Children’s self-regulation of eating overpowered by junk food 
marketing 
STUDY STRENGTHENS CASE FOR GREATER REGULATION OF FOOD INDUSTRY MARKETING TO 
CHILDREN 
All children are susceptible to junk food advertising, regardless of how parents try to influence their eating habits.  This 
key finding is from a study led by researchers from the University of Wollongong (UOW) published in the journal 
Appetite, 
The study, of 160 children aged between seven and 12, measured their food consumption after exposure to television 
and online advertising.  
Food consumption of all children increased after they were exposed to promotions for unhealthy food and drinks. 
However, the increase was greatest among those whose parents reported that they used controlling feeding practices in 
the home.  
These practices, which have been shown to impede a child’s ability to self-regulate their own food intake, include 
pressuring children to everything on their plate and restricting the types of food that children are allowed to eat, such as 
not allowing them any access to unhealthy foods.  
Children who self-regulated their eating had a smaller increase in food consumption than the children who were less 
able to self-regulate. But even these children who had better self-regulation were still overwhelmed by the food 
marketing and ate significantly more in after food marketing exposure.  
Associate Professor Bridget Kelly, from UOW’s Early Start and School of Health and Society, said the study looked at 
how exposure to food marketing affected children’s food intake in the longer term. 
‘This is the first study that has looked at the impact of junk food marketing on overall diet by estimating how much 
extra kids eat after exposure to food marketing, and the influence on subsequent meals,’ Professor Kelly said.  
‘We exposed the kids to either food or non-food advertising over a six-day period and looked to see how much they ate 
at snack time just after that advertising, and then also at a later meal to see whether they compensated for any increase 
that they had at the snack.’ 
The research paper’s lead author, PhD student Jenny Norman, said the researchers also wanted to see whether parents’ 
feeding practices had an influence on children's ability to guard against the negative effects of food advertising on their 
eating behaviours. 
‘First of all, no parenting practices protected children from food advertising affects, but more so, both restrictive eating 
practices and pressure to eat actually increased children's responsiveness,’ Ms Norman said. 
‘Essentially, what the study indicates is that as a parent you are damned if you do, damned if you don't. Your child 
appears to be at the mercy of whatever food industry messages they are seeing. 
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‘Basically, the effects of advertising overrode any child's ability to regulate themselves’ 
In the study, groups of children were exposed to either television advertising only, or to both television and online 
advertising. Professor Kelly said children exposed to advertising from multiple sources were particularly susceptible to 
overeating afterwards.  
‘When kids see advertisements from multiple media sources it really is overwhelming and their defences are really 
down,’ she said.  
‘There's emerging evidence to suggest that children don't see online advertising merely as marketing and so their 
scepticism is reduced.  
‘When they're immersed in the game they don't necessarily recall seeing the advertising, let alone thinking critically 
about it. So it’s just another food cue they see and process – potentially unconsciously – and then they go and eat more 
when the opportunity arises.’ 
The study strengthens the case for greater regulation of food industry marketing to children. 
‘The message from this paper is that yes, parents are largely responsible for children's diets, but we also need 
governments to step in to create supportive environments for children in terms of the advertising they see,’ Professor 
Kelly said. 
‘The argument that parents should be the sole gatekeepers of children's diets, that we don't need so-called ‘nanny state’ 
government control over what advertising children see, is a furphy.  
‘Children aren't able to defend themselves against this marketing. It's more than just getting parents to be gatekeepers; 
this research shows that governments need to step in and regulate.’ 
‘Children's self-regulation of eating provides no defense against television and online food marketing‘, by Jennifer 
Norman, Bridget Kelly, Anne-T. McMahon, Emma Boyland, Louise A. Baur, Kathy Chapman, Lesley King, Clare 
Hughes, and Adrian Bauman, is published in the journal Appetite. 
This research was funded by an Australian Research Council Linkage Grant with contributed funding from Cancer 
Council NSW as the Linkage Partner organisation. 
Media resources: 
Professor Kelly is available for interview via the contact details below or through the UOW Media Office. High-
resolution photographs of Professor Kelly are available for download from Dropbox. 
Television interview opportunities are available on request. UOW has a Globelynx live TV interview studio facility. To 
arrange an interview, contact the UOW Media Office and book via the Globelynx online booking system. 
Media Contacts: 
Associate Professor Bridget Kelly, Early Start, M: +61 422 979 960 | E: bkelly@uow.edu.au 
Ben Long, Media and Corporate Communications Coordinator, T: +61 2 4221 3887 | M: +61 429 294 251 | E: 
ben_long@uow.edu.au 







Appendix J: Online news article: ‘Junk Food’. Checkup Medical Column, Australian Associated Press  
Checkup Medical Column for March 16 2018 
By AUSTRALIAN ASSOCIATED PRESS 
PUBLISHED: 11:47 AEST, 16 March 2018 | UPDATED: 11:47 AEST, 16 March 2018 
Sarah Wiedersehn 
JUNK FOOD 
A child's ability to control over-eating is too often overpowered by junk food marketing regardless of what a 
parent might attempt to do to encourage healthy eating, a study has found. 
Australian researchers at the University of Wollongong say the study, published in journal Appetite, 
strengthens the case for greater regulation of food industry marketing to children. 
The study, of 160 children aged between seven and 12, measured their food consumption after exposure to 
television and online advertising for six straight days. 
Food consumption of all children increased after they were exposed to promotions for unhealthy food and 
drinks. 
Interestingly, the increase was greatest among those whose parents reported that they used controlling feeding 
practices in the home. 
These practices include pressuring children to eat everything on their plate and restricting the types of food that 
children are allowed to eat, such as not allowing them any access to unhealthy foods. 
Children who self-regulated their eating had a smaller increase in food consumption than the children who were 
less able to self-regulate. 
But even these children who had better self-regulation were still overwhelmed by the food marketing and ate 
significantly more in after food marketing exposure. 
The research paper's lead author, PhD student Jenny Norman says the effects of advertising overrode any 
child's ability to regulate themselves. 
‘Essentially, what the study indicates is that as a parent you are damned if you do, damned if you don't. Your 






This article was published on the following Australian online news pages on 16 March 2018: 
Online Article: ‘Junk food’. SBS News Australia 16 March 2018, viewed 23 July 2018: 
https://www.sbs.com.au/news/checkup-medical-column-for-march-16  
Online Article: ‘Junk food’. Daily Mail Australia 16 March 2018, viewed 23 July 2018:  
http://www.dailymail.co.uk/wires/aap/article-5507839/Checkup-Medical-Column-March-16.html  
Online Article: ‘Junk food’. The Australian 16 March 2018 
Online Article: ‘Junk food’. The Daily Telegraph 16 March 2018 
Online Article: ‘Junk food’. The Brisbane Courier-Mail 16 March 2018 

















Appendix K: Online news article: ‘UOW professor wants greater regulation of junk food marketing to 
children’. Illawarra Mercury March 16 2018, viewed 23 July 2018: 
https://www.illawarramercury.com.au/story/5288116/uow-study-finds-children-overpowered-by-junk-




UOW professor wants greater regulation of junk food marketing to children 








Associate Professor Bridget Kelly wants governments to step in and regulate what advertising children  
Illawarra parents take note – being overly controlling with your kids’ diets is no match for junk food 
marketing. 
In fact a key finding of a study led by University of Wollongong researchers found food consumption of all 
children increased after they were exposed to promotions for unhealthy food and drinks. 
Furthermore, the increase was greatest among those whose parents reported that they used controlling 
feeding practices, such as not allowing their children access to unhealthy foods in the home. 
The study, of 160 children aged between seven and 12, measured their food consumption after exposure to 
television and online advertising. 
The study published in the journal Appetite, found all children were susceptible to junk food advertising, 
regardless of how parents try to influence their eating habits. 
The research paper’s lead author, PhD student Jenny Norman said ‘what the study indicates is that as a 
parent you are damned if you do, damned if you don't’. 
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‘Your child appears to be at the mercy of whatever food industry messages they are seeing,’ Ms Norman 
said. 
‘Basically, the effects of advertising overrode any child's ability to regulate themselves.’ 
Associate Professor Bridget Kelly, from UOW’s Early Start and School of Health and Society, said children 
exposed to advertising from multiple sources were particularly susceptible to overeating afterwards. 
‘When kids see advertisements from multiple media sources it really is overwhelming and their defences are 
really down,’ Prof Kelly said. 
‘There's emerging evidence to suggest that children don't see online advertising merely as marketing and so 
their scepticism is reduced.’ 
She said the study strengthens the case for greater regulation of food industry marketing to children. 
‘The message from this paper is that yes, parents are largely responsible for children's diets, but we also need 
governments to step in to create supportive environments for children in terms of the advertising they 
see,’ Prof Kelly said. 
‘The argument that parents should be the sole gatekeepers of children's diets, that we don't need so-called 
‘nanny state’ government control over what advertising children see, is a furphy. 
‘Children aren't able to defend themselves against this marketing. It's more than just getting parents to be 
gatekeepers; this research shows that governments need to step in and regulate.’ 
‘Children's self-regulation of eating provides no defense against television and online food 
marketing’ was funded by an Australian Research Council Linkage Grant. 
 
The above article by Agron Latifi was published online on the following 44 Australian regional news pages 
on 16 March 2018: 
1. ‘UOW professor wants greater regulation of junk food marketing to children’. The Advertiser Lake 
Times 16 March 2018, viewed 23 July 2018: 
https://www.advertiserlaketimes.com.au/story/5288116/uow-study-finds-children-overpowered-
by-junk-food-marketing/ 
2. ‘UOW professor wants greater regulation of junk food marketing to children’. The Daily Advertiser 
16 March 2018, viewed 23 July 2018:  https://www.dailyadvertiser.com.au/story/5288116/uow-
study-finds-children-overpowered-by-junk-food-marketing/ 
3. ‘UOW professor wants greater regulation of junk food marketing to children’. The Border Mail 16 
March 2018, viewed 23 July 2018:  https://www.bordermail.com.au/story/5288116/uow-study-finds-
children-overpowered-by-junk-food-marketing/  
4. ‘UOW professor wants greater regulation of junk food marketing to children’. The Area News 16 




The website links for the following articles are no longer valid: 
5. ‘UOW professor wants greater regulation of junk food marketing to children’. Moree Champion 16 
March 2018   
6.  ‘UOW professor wants greater regulation of junk food marketing to children’. Daily Liberal 16 
March 2018  
7. ‘UOW professor wants greater regulation of junk food marketing to children’. Port Macquarie News 
16 March 2018  
8. ‘UOW professor wants greater regulation of junk food marketing to children’. Maitland Mercury 16 
March 2018   
9. ‘UOW professor wants greater regulation of junk food marketing to children’. Newcastle Herald 16 
March 2018   
10. ‘UOW professor wants greater regulation of junk food marketing to children’. Ararat Advertiser 16 
March 2018   
11. ‘UOW professor wants greater regulation of junk food marketing to children’. Barossa Herald 16 
March 2018   
12. ‘UOW professor wants greater regulation of junk food marketing to children’. Eyre Peninsula 
Tribune 16 March 2018   
13. ‘UOW professor wants greater regulation of junk food marketing to children’. The Courier 16 March 
2018   
14. ‘UOW professor wants greater regulation of junk food marketing to children’. The Armidale Express 
16 March 2018   
15. UOW professor wants greater regulation of junk food marketing to children’. Bunbury Mail 16 
March 2018   
16. ‘UOW professor wants greater regulation of junk food marketing to children’. The Standard 16 
March 2018   
17. ‘UOW professor wants greater regulation of junk food marketing to children’. Port Stephens 
Examiner 16 March 2018   
18. ‘UOW professor wants greater regulation of junk food marketing to children’. Cowra Guardian 16 
March 2018   
19. ‘UOW professor wants greater regulation of junk food marketing to children’. The Advocate 16 
March 2018   
20. ‘UOW professor wants greater regulation of junk food marketing to children’. The North West Star 
16 March 2018   
21. ‘UOW professor wants greater regulation of junk food marketing to children’. Blayney Chronicle 16 
March 2018   
22. ‘UOW professor wants greater regulation of junk food marketing to children’. Wimmera Mail Times 
16 March 2018   
23. ‘UOW professor wants greater regulation of junk food marketing to children’. Wollondilly 
Advertiser 16 March 2018   
24. ‘UOW professor wants greater regulation of junk food marketing to children’. The Advocate 
Hepburn 16 March 2018   
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25. ‘UOW professor wants greater regulation of junk food marketing to children’. The Northern Daily 
Leader 16 March 2018    
26. ‘UOW professor wants greater regulation of junk food marketing to children’. The Irrigator 16 
March 2018   
27. ‘UOW professor wants greater regulation of junk food marketing to children’. Central Western Daily  
16 March 2018   
28. ‘UOW professor wants greater regulation of junk food marketing to children’. The Rural 16 March 
2018   
29. ‘UOW professor wants greater regulation of junk food marketing to children’. Wellington Times 16 
March 2018   
30. ‘UOW professor wants greater regulation of junk food marketing to children’. Port Lincoln Times 16 
March 2018   
31. ‘UOW professor wants greater regulation of junk food marketing to children’. The Port Pirie 
Recorder 16 March 2018   
32. ‘UOW professor wants greater regulation of junk food marketing to children’. Inverell Times 16 
March 2018   
33.  ‘UOW professor wants greater regulation of junk food marketing to children’. Narooma News 16 
March 2018   
34. ‘UOW professor wants greater regulation of junk food marketing to children’. The Young Witness 16 
March 2018   
35. ‘UOW professor wants greater regulation of junk food marketing to children’. Newcastle and Lake 
Macquarie Star 16 March 2018   
36. ‘UOW professor wants greater regulation of junk food marketing to children’. Mudgee Guardian 16 
March 2018   
37. ‘UOW professor wants greater regulation of junk food marketing to children’. Parkes Champion 
Post 16 March 2018   
38. ‘UOW professor wants greater regulation of junk food marketing to children’. Collie Mail 16 March 
2018   
39. ‘UOW professor wants greater regulation of junk food marketing to children’. The Examiner 16 
March 2018   
40. ‘UOW professor wants greater regulation of junk food marketing to children’. Bendigo Advertiser 16 
March 2018   
41. ‘UOW professor wants greater regulation of junk food marketing to children’. Southern Highland 
News 16 March 2018   
42. ‘UOW professor wants greater regulation of junk food marketing to children’. Western Advocate 16 
March 2018   
43. ‘UOW professor wants greater regulation of junk food marketing to children’. The Avon Valley and 
Wheatbelt Advocate 16 March 2018    
44.  ‘UOW professor wants greater regulation of junk food marketing to children’. Augusta-Margaret 
River Mail 16 March 2018     
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23 APRIL 2018 
 
Junk food ads lead to overeating capable of driving unhealthy weight gain in children, 
new study finds 
FINDINGS show need for greater regulation says researcher 
Children’s food consumption increases after exposure to unhealthy food advertising and this increase is not 
compensated for by eating less at subsequent meals, a world-first study by University of Wollongong (UOW) 
researchers has found 
On average, the daily food intake of children in the study increased by almost 50 calories after watching food 
advertising; an amount that over time would lead them to becoming overweight. 
The study is published in the International Journal of Behavioural Nutrition and Physical Activity.  
Lead author Ms Jenny Norman, a PhD student at UOW’s Early Start and School of Health and Society, said previous 
studies have shown that food advertising increases children’s immediate food consumption, but this was the first to 
show that this could lead to calorie imbalance.  
‘This study shows food marketing can directly influence calorie imbalances capable of driving excess weight gain in 
children,’ Ms Norman said. 
‘We know when children watch food advertising they eat more at a snack afterwards. What hasn’t been shown before is 
whether that short-term increase is compensated for at later meals, and that’s what we measured in our study.’ 
The study involved 160 children between the ages of seven and 12, and took place over six days at a school holiday 
camp. On three of the days, the children watched food advertising –a television cartoon and, for some children, also an 
online game – and on the other three days they watched non-food advertising. The researchers measured the children’s 
food intake at a snack soon after watching advertising as well as at a later meal. 
On food advertising days the children left camp with an average positive energy imbalance of almost 50 calories. 
Previous studies have shown that an energy imbalance of between 50 and 70 calories is enough to drive unhealthy 
weight gain in children.  
Exposure to both online and television advertising exerted a stronger influence than exposure to television advertising 
alone, the researchers found. 
‘Exposure to food advertising from multiple media is part of children's daily life. Children are avid users of modern 
technology and it is not unusual for children to be watching TV while playing online,’ Ms Norman said.  
‘We captured our results in an experimental setting where children were exposed to a limited and controlled amount of 
advertising. In the real-world they are exposed to many more unhealthy food messages over the course of the day, and 
could be stimulated to eat unhealthy foods much more than we saw in our study.’  
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The study also found that overweight children were even more receptive to food advertising than their normal weight 
peers were. 
‘Children with overweight and obesity had an increased susceptibility to the food marketing and had a calorie 
imbalance that was double that of other children,’ Ms Norman said. ‘Given that one in four children in New South 
Wales has overweight, this is quite a concern.’ 
Ms Norman said the study showed the need for increased regulation of food marketing to children.  
‘Previous studies have shown that restricting food marketing to children is one of the best, most cost-effective ways to 
reduce the incidence of childhood obesity,’ she said. 
‘Sustained impact of energy-dense TV and online food advertising on children’s dietary intake: a within-subject, 
randomised, crossover, counter-balanced trial’ by Jennifer Norman, Bridget Kelly, Anne-T McMahon, 
Emma Boyland, Louise A. Baur, Kathy Chapman, Lesley King, Clare Hughes and Adrian Bauman is published in the 
International Journal of Behavioral Nutrition and Physical Activity. 
The study received funding from an Australian Research Council Linkage Grant and from Cancer Council NSW (the 
Linkage Partner organisation). 
MEDIA NOTES: 
Jenny Norman is available for interview via the contact details below or through the UOW Media Office. B-roll footage 
and high-resolution photographs of Ms Norman are available for download from Dropbox. 
Television interview opportunities are available on request. UOW has a Globelynx live TV interview studio facility. To 
arrange an interview, contact the UOW Media Office and book via the Globelynx online booking system. 
Media contacts: 
Jenny Norman, Early Start, M: +61 407 998 874 | E: jan20@uowmail.edu.au 
Ben Long, Media and Public Relations Coordinator, T: +61 2 4221 3887 | M: +61 429 294 251 | E: 
ben_long@uow.edu.au 












Appendix N: TV program appearances 
 
1. WIN News Illawarra, 2018, TV program, Channel Nine Entertainment Company, Australia, 23 April 
2. ‘Junk Food’. The Today Show 2018, TV program, Channel Nine Entertainment Company, Australia, 
24 April. The Today Show Panel discussion on interview available at: 
https://www.facebook.com/iwakeupwithtoday/videos/1987182297983092/  
 
3. ‘Food for thought’. Channel Ten Eyewitness National News 2018, TV program, Network Ten Pty 






4. ‘Junk time’. The Project, 2018, TV program, Network Ten Pty Limited, Australia, 24 April. News 
















Appendix O Online article: ‘Junk food ads driving weight-gain in children – study’. The Educator 
Australia 24 April 2018, viewed 23 July 2018: https://www.theeducatoronline.com/au/news/junk-food-ads-
driving-weightgain-in-children--study/249069  
Online article: ‘Junk food ads driving weight-gain in children – study’. The Educator Asia 23 April 2018, 





Junk food ads driving weight-gain in children – study 
 
In 2016, two UN human rights experts called upon schools to ban advertising, promotion and sponsorship of 
unhealthy foods in schools, which they said was contributing towards the obesity of young people. 
Such commercial messages, they said, have the potential to shape children’s long-term consumer and 
financial behaviour – and what’s more, they are growing in number and reach. 
Now, a world-first study has found that junk food ads lead to overeating capable of driving unhealthy weight 
gain in children. 
The study, published in the International Journal of Behavioural Nutrition and Physical Activity, shows that 
children eat more food after watching unhealthy food advertising and don’t compensate by eating less at later 
meals. 
On average, the daily food intake of children in the study increased by almost 50 calories after watching food 
advertising; an amount that over time would lead them to becoming overweight. 
Lead author Jenny Norman, a PhD student at the University of Wollongong’s (UOW) Early Start and School 
of Health and Society, said previous studies have shown that food advertising increases children’s immediate 
food consumption, but this was the first to show that this could lead to calorie imbalance. 
‘This study shows food marketing can directly influence calorie imbalances capable of driving excess weight 
gain in children,’ Norman said. 
‘We know when children watch food advertising they eat more at a snack afterwards. What hasn’t been 
shown before is whether that short-term increase is compensated for at later meals, and that’s what we 
measured in our study.’ 
The study involved 160 children between the ages of seven and 12, and took place over six days at a school 
holiday camp. On three of the days the children watched food advertising – a television cartoon and, for 
some children, an online game as well. On the other three days, they watched non-food advertising. 
The researchers measured the children’s food intake at a snack soon after watching advertising as well as at a 
later meal. On food advertising days the children left camp with an average positive energy imbalance of 
almost 50 calories. 
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Previous studies have shown that an energy imbalance of between 50 and 70 calories is enough to drive 
unhealthy weight gain in children. 
Exposure to both online and television advertising exerted a stronger influence than exposure to television 
advertising alone, the researchers found. 
‘Exposure to food advertising from multiple media is part of children's daily life. Children are avid users of 
modern technology and it is not unusual for children to be watching TV while playing online,’ Norman said. 
‘We captured our results in an experimental setting where children were exposed to a limited and controlled 
amount of advertising. In the real-world they are exposed to many more unhealthy food messages over the 
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Appendix Q: Online Article:  ‘UOW study reveals parents steamrolled by junk food industry’. 






UOW study reveals parents  
steamrolled by junk food industry 
April 24 2018 – 1.00PM 
Agron Latifi 
                Study lead author Jenny Norman, a PhD student at UOW’s Early Start and School  
of Health and Society, wants increased regulation of food marketing to children 
 
Jenny Norman has had enough of her kids being force-fed junk food ads while watching television or playing 
on their iPads. 
That’s why the lead author of a ‘world-first’ University of Wollongong study is leading calls for tougher 
regulations of food marketing to children. 
On average, the daily food intake of children in the study increased by almost 50 calories after watching food 
advertising; an amount that over time would lead them to becoming overweight. 
Ms Norman, a PhD student at UOW’s Early Start and School of Health and Society, said action was needed 
to stop children from continually being exposed to high levels of junk food advertising. 
‘This [study] is all about creating supportive environments for parents so they can bring their children up to 
be as healthy as they can,’ she said. 
 ‘The Cancer Council are actually running a campaign at the moment called Our Kids, Our Call where 
parents can join the campaign and be a collective voice for their children.  
‘There has also been a lot of media this last week with Jamie Oliver promoting the We’ve #AdEnough of 
junk food marketing campaign in England. 
‘I think globally there is a strong call for increased regulation. Parents have had enough of their children 
being exposed to lots of unhealthy food advertising.’ 
Parents, she said, were also sick of the uneven playing field. 
 ‘On the one hand you have the food industry spending millions of dollars a year creating really clever, 
enticing adverts and as parents we are all trying to do our best but I guess those efforts get steamrolled by 
what’s being promoted,’ Ms Norman said. 
‘We do know that food advertising creates social norms around what's acceptable to eat and it effects 
children's attitudes, preferences and so forth. 
‘As a parent, I’ve had enough. I think we’ve all had enough.’ 
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Ms Norman recognises policing online advertising would be challenging, but felt the Australian government 
could follow the lead of the UK and introduce ‘some internet regulations’. 
‘The online space is currently very unregulated and we are really calling for the government to look into that 
and on TV also, especially between 7-9pm,’ she said. 
‘It’s during that family viewing time, like when you’ve got The Voice on, as well as other popular shows, 
that children continue to be exposed to high levels of junk food advertising.’ 
Ms Norman added that while previous studies have shown that food advertising increases children’s 
immediate food consumption, the latest UOW research was the first to show that this could lead to calorie 
imbalance. 
The study involved 160 children between the ages of seven and 12, and took place over six days at a school 
holiday camp. 
The study is published in the International Journal of Behavioural Nutrition and Physical Activity 
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May 24 2018 at 9.26AM 
Proof that junk food advertising makes children overeat 
 
Children are more likely to overeat after being exposed to ads for junk food, according to a ground-breaking 
new study likely to reignite the debate about advertising aimed at children. 
The study, led by researchers from the University of Wollongong and published in the journal Appetite, 
measured the food consumption of 160 children aged seven to 12 after exposure to advertising on the 
television and internet. 
The children were exposed to either food or non-food advertising over a six-day period. Researchers then 
looked at how much they ate for a snack straight afterwards and a meal later that day. 
The study found children ate more after they were exposed to promotions for unhealthy food and drink. 
Associate Professor Bridget Kelly, from the university's Early Start program and The School of Health and 
Society, said the study was the first to look at the impact of junk food marketing on overall diet. 
She said children exposed to advertising from multiple sources were particularly susceptible to overeating. 
‘When kids see advertisements from multiple media sources it really is overwhelming and their defences are 
really down,’ she said. 
‘There's emerging evidence to suggest that children don't see online advertising merely as marketing. 
‘They don't necessarily recall seeing the advertising, let alone thinking critically about it. So it's just another 
food cue they see and process – potentially unconsciously – and then they go and eat more when the 
opportunity arises.’ 
Lead author, PhD student Jenny Norman, said researchers also examined whether parental practices when it 
came to food had an influence on children's ability to stop themselves from overeating. 
Practices, such as pressuring children to everything on their plate and restricting the types of food that 
children are allowed to eat, has been shown to impede a child's ability to self-regulate their own food intake, 
said the researchers. 
The researchers found that the children who self-regulated ate less after viewing the material than the 
children whose parents were more involved in what they ate. 
Ms Norman said the study overwhelmingly showed children were at the mercy of food advertisers. 
‘Basically, the effects of advertising overrode any child's ability to regulate themselves,’ she said. 
‘Your child appears to be at the mercy of whatever food industry messages they are seeing.’ 
The researchers said the study strengthened the case for greater regulation of food industry marketing to 
children. 
‘The argument that parents should be the sole gatekeepers of children's diets, that we don't need so-called 
'nanny state' government control over what advertising children see, is a furphy,’ Professor Kelly said. 
‘Children aren't able to defend themselves against this marketing. It's more than just getting parents to be 
gatekeepers; this research shows that governments need to step in and regulate.’ 
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The study comes just days after a leading obesity expert renewed calls for cartoon characters to be banned 
from food packaging aimed at children. 
Associate Professor Gary Sacks of Deakin University told the Herald-Sun that colourful advertising on 
sugary junk foods in particular made them more appealing to children. 
He said cartoon characters that appear on items like Paddle Pops, Froot Loops, Frosties and Coco Pops 
encouraged children to eat unhealthy foods. 
He wants marketing restrictions placed on foods that would cover images used and the time of day they can 
be advertised. 
The Obesity Policy Coalition supports this stance. Its own research has found that more than half of 
supermarket products marketed at kids are unhealthy. 
A survey last year of 186 packaged foods with cartoons or character promotions designed to attract children 
found 52 per cent were classified as unhealthy by the Food Standards Australia New Zealand Nutrient 
Profiling Scoring Criterion calculator. 
Kids' ice-creams and ice block were the worst offenders, with 88 per cent deemed unhealthy, followed by 
snack bars (87 per cent), cheese snacks (61 per cent), breakfast cereals (32 per cent) and dairy snacks (19 per 
cent). 
The coalition's executive manager Jane Martin said it was shocking that manufacturers were getting away 
with directly targeting children with ads for unhealthy food. 
‘It's extremely frustrating to see cartoons and animations being used to lure children and create pester power 
to push parents into buying unhealthy products for kids,’ Ms Martin said. 
‘Children are naturally drawn to fun, colourful characters on foods in the supermarket and food companies 
are fully aware of this. They know that children have an incredible amount of power over what their parents 
buy.’ 
Ms Martin said countries such as Chile had restricted the use of cartoons on unhealthy food packaging. 
‘In Australia, the use of cartoons and characters on food and drink packaging is allowed, even under weak 
self-regulation, providing an unfettered marketing tool for food advertisers to target children,’ Ms Martin 
said. 
‘We want food manufacturers to stop using animations to promote junk food in any way to kids and for the 
federal government to extend and strengthen existing junk food marketing regulations. 
‘Peak health bodies, such as the World Health Organization, recognise that restricting junk food marketing to 
children is a vital step in improving children's diets and slowing our serious obesity problem. 
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Appendix T: New South Wales Parliament Food Marketing Submission 
Norman J. and Kelly B., 2018 ‘Junk Food Marketing and Childhood Obesity: The Evidence and Action 
























Appendix U: New South Wales Parliament Adjournment Speech 
Walker D., 2018 ‘Childhood Obesity’ adjournment speech presented to the New South Wales Parliament, 


























Appendix V: Senate Select Committee into the Obesity Epidemic in Australia Submission 
 
Kelly B. and Norman J., on behalf of the Food and Movement Research Theme, Early Start, University of 
Wollongong, 2018, ‘Submission to the Select Committee into the Obesity Epidemic in Australia’ (submission 








Appendix W: Invitation to give evidence at the Senate Select Committee public hearing into the 
Obesity Epidemic in Australia  
 
Following the above submission, the Early Start Food and Movement Research Theme were invited to give 
evidence at the Senate Committee public hearing into the Obesity Epidemic. Professor Heather Yeatman, 
Associate Professor Bridget Kelly and Jennifer Norman gave evidence on behalf of the Theme on Tuesday 4 
September 2018. The Hansard transcript of the public hearing will be available at: 
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Obesity_epidemic_in_Australia/Obesit

















Appendix X: Recruitment email cover letter for schools and sports clubs 
 
Subject: Research study investigating the effects of media on children’s eating behaviours 
 
Dear <<principal / sports club president >>, 
We are conducting a research project on the effects of media on children’s eating behaviours. 
We are writing to request your assistance in recruiting participants for this research study. If you agree to 
provide assistance, we would ask for you to display posters and distribute flyers to families from your 
<<school/sports club>>. The study flyer is attached to this email. Once the participants are recruited to the 
study, no further involvement is required from your <<school/sports club>>. 
What children eat is influenced by a wide range of factors. Childhood is an important time for the 
development of healthy eating habits and this project will explore how different media may impact on 
children’s eating behaviours. 
To be eligible, children must be 7-12 years old and be able to attend a half-day session (8am – 1.30pm) of 
the University of Wollongong Sports Holiday Camp every day for six days on <<insert days>> during the 
upcoming <<insert>> school holidays.  
As a thank you for participating, children’s camp fees for the mornings that they participate in the study will 
be fully paid. Fees are $27 per morning session: 6 days = $162. All meals will be provided during the 
study. 
Parents and children must also be willing to complete some online questionnaires: two before the study 
starts and two a week after. Questionnaires will include questions about children’s media habits and 
knowledge and eating behaviours. Each pair of questionnaires will take approximately 40 – 50 minutes. 
In appreciation for participating, parents will have the opportunity to go in to a draw to win an iPad Air 2 at 
the end of the final questionnaire. 
Again, your assistance is only requested in the initial stage of distributing flyers to parents to inform them 
about the study.  Thank you for considering our request.   
Kind regards, 
Jenny Norman 
PhD Candidate |Public Health 
Early Start, School of Health and Society  














Subject: Research study investigating the effects of media on children’s eating behaviours 
 
Do you have a child aged 7-12 years? 
Childhood is an important time for the development of healthy eating habits and what children eat is 
influenced by a wide range of factors. A research study is being conducted which will explore how different 
media may impact on children’s eating behaviours. 
We are seeking volunteers to participate in a research trial being conducted through the University of 
Wollongong Early Start Research Institute. 
To be eligible, children must be 7-12 years old and be able to attend a half-day session (8am – 1.30pm) of 
the University of Wollongong Sports Holiday Camp every day for six days from <<insert dates>> during 
the upcoming school holidays.  
Parents and children must also be willing to complete some online questionnaires: two before the study starts 
and two a week after. Questionnaires will include questions about children’s media and eating habits and 
knowledge about brands and logos. Each pair of questionnaires will take approximately 40 – 50 minutes.  
As a thank you for participating, children’s camp fees for the half-days that they participate in the study will 
be fully paid. Fees are $27 per morning session: 6 days = $162. All meals will be provided during the 
study and you will also have the opportunity to go in to a go in to a draw to win an iPad Air 2 at the end of 
the study. 























































































Appendix HH: Children’s daily record sheet example 
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Appendix KK: Hunger and satiety rating scale  
313 
 


































Appendix NN: Photographic release form 
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Appendix RR: Supplementary Table 6.1- Detailed descriptions of marketing techniques and direct brand executional tactics in TV advertisements and online 
advergames 
Brand Description of advertisement 
Nestle Kokokrunch (TV ad) (Brand A) 
Length: 25 seconds 
Action cartoon showing a ‘villain’ character in a helicopter chasing the Nestle Kokokrunch train. The train is a locomotive with a 
large container of liquid chocolate on the back. The villain cackles and says, ‘There’s the Kokokrunch train. All the delicious 
chocolate will be mine.’ We then see the helicopter flying away with the chocolate container. The young boy character urgently 
says to the Nestle Kokokrunch promotional lion, ‘Oh no Koko!’ To the villain he says, ‘You’ll never get away with this’. The 
Nestle Kokokrunch lion then jumps from the train to the helicopter and grabs onto the chocolate container. The lion undoes the 
container and the chocolate pours out. He shouts to the young boy, ‘Quick, throw the Kokokrunch now!’ And the young boy starts 
throwing the Nestle Kokokrunch cereal pieces into the chocolate stream. The lion says, ‘All the delicious chocolate goes into every 
piece of Kokokrunch!’ We see the chocolate coating the cereal. ‘That’s why it tastes so good!’ The advert then briefly focuses on a 
bowl of Nestle Kokokrunch with milk being poured onto it. We then see the young boy and the lion sitting in the train eating the 
Nestle Kokokrunch with a bottle of milk on the table. Both characters say, ‘Mmm!’ and look happy. Lion voiceover says, 
‘Kokokrunch, the great chocolatey taste!’ 
√ Two or more emotional appeals  
x Two or more food product appeals 
Category Subcategory How appeals appear in advertisement 
Emotional 
appeals 
Smiling/happiness • Young boy  and Nestle Kokokrunch promotional lion smile at each other at the end when they are eating their cereal 
 Action/adventure • Train chase with villain stealing the chocolate 
 Fantasy/imagination • Action cartoon 
 Social enhancement/peer acceptance • Characters eating together at the end of advert 
Food product 
appeals 
Palatability • Chocolate referred to throughout. ‘Kokokrunch, the great chocolatey taste!’ Both characters say, ‘Mmm!’ when eating it. 
Visual Promotional characters • Cartoon characters, featuring the Nestle Kokokrunch promotional lion 
 Meal portrayed • Breakfast 
 Food Setting • On a train 
 Supplementary food references • Cereal served with milk 
 Brand prominent/central to ad • Yes 
Audio Music/jingles • Action music and sound effects 
 Direct audience address • Lion voiceover at the end says, ‘Kokokrunch, the great chocolatey taste!’ 
 Sound of food being eaten • Yes 
Brand execution Visual frequency • 6 
 Verbal frequency • 4 
 Dual mode • Yes 
 Early branding • Visual: 1 second 
• Verbal: 1 second 
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Brand Description of advertisement 
Hershey’s chocolate spread (Brand B) 
Length: 25 seconds 
Fast beat, uplifting catchy music playing throughout advert. Advert opens to young adult couple eating Hershey’s Chocolate Spread 
(HCS) whilst camping. Quick switch to Girl (aged ~8) and grandfather eating HCS whilst out in the wilderness. Another quick 
switch to 2 young boys (aged ~6-8) eating HCS in the kitchen with Dad. Final new characters are young adult women eating HCS 
in their lounge room. All characters smiling and laughing. Voiceover throughout the advert. 
√ Two or more emotional appeals  
√ Two or more food product appeals 
Category Subcategory How appeals appear in advertisement 
Emotional 
appeals 
Smiling/happiness • All characters laughing and smiling 
 Action/adventure • Characters depicted on outdoor adventures 
 Social enhancement/peer acceptance • All characters in couples or small group, eating and laughing 
 Parent  • Child characters shown with older adults – grandfather and dad – endorsing okay to eat product 
 Parental-themes • Themes of family life – throughout advert 
Food product 
appeals 
Palatability • All characters eating and smiling and laughing whilst consuming product 
• ‘Spread the delicious taste you know and love’ 
Visual Human actors  
 -Age • All generations included 
 -Food activity • All actors in the advertisement are depicted eating  
 Meal portrayed • Snack 
 Food Setting • Camping, in the wilderness, in the kitchen, in the lounge room 
 Supplementary food references • Late teen girls eating HCS with fruit 
 Product central to ad • Yes 
Audio Music/jingles • Fast beat song playing throughout advert 
 Direct audience address • Voiceover throughout advert 
• Language – ‘anything, anywhere, anytime, anyone’ spread the delicious taste you know and love - Hershey’s is mine, yours, 
our chocolate spreads’. Possessive pronouns. 
Brand execution Visual frequency • 4 
 Verbal frequency • 1 
 Dual mode • Yes 
 Early branding • Visual: 1 second 








Brand Description of advertisement 
Maynards Discovery Patch (Brand C) 
Length: 30 seconds 
Features Cartoon Hedgehogs in their lounge room. Mum, Dad and child hedgehog.  Dad reading the paper. Mum and child 
hedgehog sitting together with a packet of Maynards Discovery Patch. Child says, ‘Ooo, Maynards Discovery Patch’.  Mum reads 
out a question from the back of the packet. ‘What do hedgehogs do when they are scared?’ and she tips out the packet of lollies into 
a saucer on the table. Child hedgehog picks up a lolly, again says ‘Ooo!’ and ‘They cry!’ Corrects herself and says, ‘No, they do a 
spiky dance!’ and jumps on the sofa. Mum and child dance together. Child picks up another lolly and says, ‘Ooo! A tiger!’ and 
growls. At which point the Dad’s eyes open wide in fright and he curls up in a ball. The child laughs, points at the Dad and says to 
the Mum, ‘Oh, I know! They curl up into a fat spiky ball!’ The Mum laughs. Then the voiceover says ‘Maynards Discovery Patch’ 
and the logo and packets of the lollies appear with the tagline ‘Give your imagination something to chew on.’ 
√ Two or more emotional appeals  
√ Two or more food product appeals 
Category Subcategory Description 
Emotional 
appeals 
Smiling/happiness • Mum and child hedgehog smile and laugh throughout 
 Fun/humor • Mum and child joking together and laughing at the Dad 
 Sports/physical performance • Child hedgehog shown dancing 
 Fantasy/imagination • Cartoon Hedgehogs 
 Achievement/accomplishment • Advert centred around child hedgehog solving the question, ‘What do hedgehogs do when they are scared?’ 
 Social enhancement/peer acceptance • Characters together as a family 
 Anti-adult/parent themes • Humor – child and Mum hedgehog laugh at the Dad curled up in a ball after he gets a fright 
 Parent-pleasing • Mum tips lollies out into the saucer, offering them to child 
 Parental-themes • Themes of family life – home situation portrayed  
Food product 
appeals 
Palatability • When mother pours out the lollies – child picks up one and says ‘Ooo’ in a positive way 
 Novelty/new • New Maynards Discovery Patch 
Visual Promotional characters • Cartoon Hedgehogs 
 Meal portrayed • Snack 
 Food setting • Home setting portrayed 
 Brand prominent/central to ad • Yes 
Audio Music/jingles • Incidental music used as characters move 
 Direct audience address • Voiceover at end says ‘New Maynards Discovery Patch’ 
Brand execution Visual frequency • 6 
 Verbal frequency • 2 
 Dual mode • Yes 
 Early branding • Visual: 2 seconds 
• Verbal: 2 seconds 
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Brand Description of advertisement 
Burger King (Brand D) 
Length: 15 seconds 
Burger King Meal Deal ‘5 for $4’. Food focus of advert. Advert opens with Burger King crown being lifted off the five items being 
advertised with a ‘Woo!’ Fast beat music playing. Each item of food introduced as a voiceover with a close up and sound effects eg 
sizzle sound for burger. Voiceover at end says ‘It’s not just a deal, it’s a full meal! Five items for just $4!’ 
X Two or more emotional appeals  
√ Two or more food product appeals 






Palatability • Food central to ad and described with close ups, sizzling noises – ‘Flame grilled cheeseburger, crispy nuggets…’ 
 Economical • ‘It’s not just a deal, it’s a full meal! Five items for just $4!’ 
Visual Meal portrayed • Described as full meal 
 Food setting • White background 
 Product central to ad • Yes 
Audio Music/jingles • Fast beat music 
 Direct audience address • Enthusiastic voice introducing food items. Voiceover at end says ‘It’s not just a deal, it’s a full meal! Five items for just $4!’ 
 Sound of food being eaten/cooking • Yes 
Brand execution Visual frequency • On screen whole time 
 Verbal frequency • 2 
 Dual mode • Yes 
 Early branding • Visual: 1 second 
• Verbal: 1 second 
339 
 
Brand Description of advertisement 
Taco Bell (Brand E) 
Length: 30 seconds 
Adult voice over. The scene opens to a young man standing in his home. We do not see his head but the camera focuses on his 
hands ‘creating’ different menu items. It has the semblance of a magic show with small flames appearing when he creates hot/fiery 
items. The new Taco Bell app with Hands shown creating different menu items 
X Two or more emotional appeals  
√ Two or more food product appeals 
Category Subcategory How appeals appear in advertisement 
Emotional 
appeals 
Achievement/accomplishment • Appeal to creativity -what will you create - millions of combinations. 
Food product 
appeals 
Novelty/new • New Taco Bell app 
 Convenience • Order through app 
 Premium offer • Get a free Doritos Locos Taco with any mobile purchase 
Visual Human actors  
 -Age • One young adult (aged ~ 25) – we don’t see his face 
 -Food activity • Actor ‘creates’ different food items 
 Meal portrayed • Lunch/dinner/drink 
 Food Setting • Home setting 
 Product central to ad • No 
Audio Music/jingles • Slow guitar throughout advert then bell clang at the end with Taco Bell logo 
 Direct audience address • Adult voiceover throughout 
Brand execution Visual frequency • 1 
 Verbal frequency • 1 
 Dual mode • Yes 
 Early branding 
 
 
• Visual: 28 seconds 
• Verbal: 23 seconds 
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Brand Description of advertisement 
Hula hoops (Brand F) 
Length: 30 seconds 
Advert opens with a female dancer dressed in a shimmering red midriff top and short skirt dancing in the spotlight on a stage with 
two male dancers indistinct in the background 
There is a fast beat song playing and there are two white frame-like structures on either side of the stage 
On closer inspection there is something unusual about the female dancer’ legs – they are fingers with Hula Hoops on the ends 
Close up of female’s face – she is heavily made-up and pouts to the camera 
The female dancer then starts to flip in the air and the male back up dancers rush towards her towards her 
Close up of female’s face and she looks very confused 
Flash to an image of a little girl (aged ~8) smiling and we see her two fingers in the foreground with Hula Hoops on the ends 
Flash back to female dancer – wide eyed and looking shocked 
Little girl puts her fingers into her mouth and crunches on the Hula Hoops and eats them 
Scene opens to kitchen setting – girl is in foreground at kitchen bench. On the bench is an open packet of Hula Hoops with a salt 
and pepper shaker prominent – reminiscent of the frame-like structures from the stage 
In the background are a young boy (aged ~10) doing his homework with his mother sitting next to him helping 
Music continues, girl continues to eat the Hula Hoops, crunching noises and girl licks her fingers 
Girl turns around to mother and they smile at each other and mother laughs 
Logo appears. Girl has Hula Hoops on fingers on other hand and ‘dances’ them through the salt and pepper shakers 
‘Fun never grows up’ slogan appears then we hear a loud crunch 
√ Two or more emotional appeals 
x Two or more food product appeals 
Category Subcategory How appeals appear in advertisement 
Emotional 
appeals 
Smiling/happiness • Young girl character smiles and laughs whilst playing with and eating the Hula Hoops 
• Mother and child smile at each other when child eats Hula Hoops 
 Fun/humor • Young girl having fun playing with the Hula Hoops 
 Sports/physical performance • Ad opens with female dancer performing on stage 
 Fantasy/imagination • Shows female dancer with fingers for legs with Hula Hoops as shoes 
 Anti-adult/parent themes • Young girl controlling dancer – dancer looks shocked as she flips upside down, girl is laughing. Accompanying dancers rush to 
help her 
 Parent-pleasing • Mother smiles and laughs as child eats and plays with Hula Hoops 
 Parental-themes • Themes of family life – scene within the kitchen at home 
 Nostalgia • Fun never grows up – intimating that the Mother used to do the same thing with her Hula Hoops or that you are never too old 
to put Hula Hoops on your fingers 
Food product 
appeals 
Palatability • Crunching noises as child eats 
• Child smiles as she eats Hula Hoops, licking her fingers 
Visual Human actors  
 -Age • Three young adult dancers (aged ~ 20s); girl child (aged ~8); boy child (aged ~10); children’s mother 
 -Food activity • Girl child eats Hula Hoops with mother seen smiling and laughing as she does 
 Meal portrayed • Snack 
 Food Setting • Family home 
 Supplementary food references • Bowl of fruit on table 
 Product central to ad • Yes 
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Audio Music/jingles • Fast beat song playing throughout advert 
 Direct audience address • Adult voiceover at end ‘Fun never grows up’ 
 Sound of food being eaten • Yes 
Brand execution Visual frequency • 4 
 Verbal frequency • 0 
 Dual mode • No 
 Early branding • Visual: 21 second 
• Verbal: not mentioned 
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Brand Description of advertisement 
McCoy’s (Brand G) 
Length: 30 seconds 
Scene opens to barbecue party – young adults (aged ~ 25) standing around laughing and eating McCoy’s crisps. We hear 
crunching.  ‘Steve’ is standing at the barbecue looking on. A character with a tiger head on it, dressed identically to Steve, appears 
and says ‘Steve, I’m your inner man. Listen to me to get your share of McCoy’s Ultimate.’ Both characters lick their lips with 
slurping noises. Tiger Steve says, ‘Your friends are not friends, they are hyenas.’ Scene goes into slow motion and we focus on the 
friends eating the crisps. Tiger Steve says, ‘You brought them back to the table, you feed first.’ Steve is nodding and then runs 
through the party, through a paddling pool to get to the crisps. Small boy (aged ~8) watches on. Voice over ‘New McCoy’s 
Ultimate, it’s the way of the tiger’ with a picture of three packets of McCoy’s and a tiger arm reaches in to one of the bags. Advert 
finishes with a young adult female eating from a packet of McCoy’s and she turns around to Steve, who is hanging over a tree 




√ Two or more emotional appeals 
√ Two or more food product appeals 
Category Subcategory How appeals appear in advertisement 
Emotional 
appeals 
Smiling/happiness • Characters eating McCoy’s are smiling and laughing 
 Fantasy/imagination • Steve’s inner man has a tiger head  
 Social enhancement/peer acceptance • Small group of young adults depicting belonging/peer acceptance 
Food product 
appeals 
Palatability • Crunching noises as people eating crisps; ‘twice flavoured, richer taste’ 
• Central theme to advert is for Steve to get the crisps – Steve and Tiger Steve look on licking their lips 
 Novelty/new • New product – ‘New McCoy’s Ultimate’, ‘Twice flavoured, richer taste, get your share’ 
Visual Human actors  
 -Age • Young adults (aged ~25) plus one child, small boy (aged ~8) 
 -Food activity • Actors in the advertisement are depicted eating  
 Promotional characters • Tiger Steve 
 Meal portrayed • Snack 
 Food Setting • Outdoor barbecue party 
 Supplementary food references • Sausages being cooked at barbecue but only the McCoy’s seen being eaten 
 Product central to ad • No 
Audio Music/jingles • No music 
 Direct audience address • Adult voiceover – taking the role of Steve’s inner man  
 Sound of food being eaten/cooking • Yes 
 Number of verbal mentions of 
brand/product 
• 2 
Brand execution Visual frequency • 4 
 Verbal frequency • 2 
 Dual mode • Yes 
 Early branding • Visual: 4 second 
• Verbal: 10 second 
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Product Description of advertisement 
Walkers MixUps (Brand H) 
Length: 30 seconds 
Features Dad (Gary Lineker) in a hospital bed eating a packet of Walkers MixUps 
Three children (aged ~ 10-14) enter the room. Dad picks out a chip, names each one as he eats it. A lot of crunching and Dad looks 
satisfied. Dad does not offer children any of the chips. Children watch Dad and their faces start looking irritated 
Children grab hospital bed control and the Dad’s bed snaps together, trapping the Dad and allowing the children to take the packet 
of chips. Children start eating the packet of chips, looking satisfied with themselves and smile at each other 
Dad can be heard groaning from the bed. 
√ Two or more emotional appeals 
√ Two or more food product appeals 
Category Subcategory Description 
Emotional 
appeals 
Smiling/happiness • Dad smiles as he eats 
• Children smile at each other once they have stolen the packet 
 Fun/humor • Humor as kids trap Dad in bed 
 Social enhancement/peer acceptance • Small group of children depicting belonging/peer acceptance 
 Anti-adult/parent themes • Humor – kids gang up on Dad 
 Parent-pleasing • Dad is shown eating product first – endorsing that product is good to eat 
 Parental-themes • Themes of family life – children visiting Dad in hospital 
 Nostalgia • Gary Lineker – International soccer star in 70s and 80s 
Food product 
appeals 
Palatability • Food central to ad and food eaten – lots of crunching  
• Food described by Dad– ‘good’ and ‘love those’ 
 Convenient • ‘All your favourites in one bag’ 
Visual Human actors  
 -Age • Three children (aged ~ 10-14); one adult 
 -Food activity • All actors in the advertisement are depicted eating  
 Promotional characters • Gary Lineker (sports star) – unlikely Australian children would know him 
 Meal portrayed • Snack 
 Food setting • Hospital 
 Supplementary food refs • Grapes on bedside cabinet 
 Product central to ad • Yes 
Audio Music/jingles • No music 
 Direct audience address • Child’s voiceover at end – ‘Walkers MixUps – All your favourites in one bag’. Possessive pronoun used ‘your’. 
 Sound of food being eaten • Yes 
 Number of verbal mentions of 
brand/product 
• 6 
Brand execution Visual frequency • 15 
 Verbal frequency • 6 
 Dual mode • Yes 
 Early branding • Visual: 1 second 
• Verbal: 3 seconds 
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Brand Description of advertisement 
McVitie’s BN (Brand I) 
Length: 30 seconds 
Advert opens to two girls (aged ~ 9-11) sitting in front of the TV, dressed in Karate wear (depicting just home from after school 
activity). Girls looking quite expressionless, one looks bored. Mum walks in with a tray with two glasses of milk and a packet of 
McVitie’s BNs. Mum places the tray on the sofa behind the girls. One girl turns around and reaches for the packet of biscuits. 
Camera focuses on the packet of biscuits as an imaginary cuddly owl pops out (one of McVities’ ‘Sweeet friends’). Girls’ 
expressions change from blank to amazed. The tune the ‘Banana song’ starts and we see the owl sitting on one of the girls’ heads. 
The girls’ expressions are still amazed but happy. Two owls appear – very cute characters, both sitting on the girls’ heads. Banana 
song ends, and owls disappear, and we see girls and Mum eating biscuits. Crunching sound and voiceover, ‘Crunchy sandwich 
biscuits, McVitie’s BN. The cheeky wink of McVities. Sweeet!’ 
√ Two or more emotional appeals 
x Two or more food product appeals 
Category Subcategory How appeals appear in advertisement 
Emotional 
appeals 
Smiling/happiness • Girls and Mum smile at each other when eating biscuits 
 Fun/humor • Girls look surprised and happy when owls appear and are sitting on their heads 
 Fantasy/imagination • Show imaginary characters (owl) – cuddly, big eyes, very cute 
 Social enhancement/peer acceptance • Girls eating together with Mum after school 
 Parent-pleasing • Child characters eating with the Mum and the Mum smiling at them as she eats 
 Parental-themes • Themes of family life –sitting in front of TV with Mum after school 
Food product 
appeals 
 • Main focus of advert are the cuddly owls 
Visual Human actors  
 -Age • Two girls (aged ~ 9-11) and mother 
 -Food activity • All actors in the advertisement are depicted eating  
 Promotional characters • Owls – promotional characters – McVities’ ‘Sweeet friends’ 
 Meal portrayed • Snack 
 Food Setting • Lounge room 
 Supplementary food references • Milk served with biscuits 
 Product central to ad • No 
Audio Music/jingles • Catchy music (theme ‘Banana song’) starts when owls appear 
 Direct audience address • Adult voiceover at end - ‘Crunchy sandwich biscuits, McVities BN. The cheeky wink of McVities. Sweeet!’ 
 Sound of food being eaten • Yes 
Brand execution Visual frequency • 8 
 Verbal frequency • 1 
 Dual mode • Yes 
 Early branding • Visual: 2 seconds 




Brand Description of advertisement 
McVities Delichoc (Brand J) 
Length: 30 seconds 
Young adults sitting in library working 
Girl gets packet of McVitie’s Delichoc out of bag 
Opens packet and a Llama promotional character pops out (one of McVities ‘Sweeet friends’) accompanied by catchy music 
(theme from 80s children’s program Grange Hill) 
Adult characters smile and laugh and look surprised 
Llamas start eating books and pieces of furniture with crunching sounds 
One adult cuddles and strokes Llama 
All three adults then start eating biscuits looking very satisfied 
Voiceover – ‘Crunchy biscuit meets Belgium chocolate. The crunchy commotion of McVities’ 
√ Two or more emotional appeals 
√ Two or more food product appeals 
Category Subcategory How appeals appear in advertisement 
Emotional 
appeals 
Smiling/happiness • Young adult character smile and laugh at each other when Llamas appear 
 Fun/humor • Sense of fun as cuddly Llamas appear 
 Fantasy/imagination • Show imaginary characters (Llama) – cuddly, adult character hugs and strokes llama 
 Social enhancement/peer acceptance • Small group of young adults depicting belonging/peer acceptance 
 Nostalgia • Music theme from 80s children’s program Grange Hill 
Food product 
appeals 
Palatability • Crunching noises central to advert – when characters eat biscuit, they say ‘Mmm’, and nod their heads in approval  
 Novelty/new • New product – ‘The new flavour of McVities’ 
Visual Human actors  
 -Age • Three young adults (aged ~ 18) 
 -Food activity • All actors in the advertisement are depicted eating  
 Promotional characters • Llamas – promotional characters – McVities’ ‘Sweeet friends’ 
 Meal portrayed • Snack 
 Food Setting • Library 
 Product central to ad • No 
Audio Music/jingles • Catchy music (theme from 80s children’s program Grange Hill) starts when llamas appear 
 Direct audience address • Adult voiceover at end - ‘Crunchy biscuit meets Belgium chocolate. The crunchy commotion of McVities’ 
 Sound of food being eaten • Yes 
Brand execution Visual frequency • 5 
 Verbal frequency • 1 
 Dual mode • Yes 
 Early branding • Visual: 5 seconds 






 Brand Description of advergame 
Nestle Kokokrunch (online Advergame) (Brand A) 
‘Chococannon’ 
 
The game is a space invaders arcade style game. You are the lion. His arms and hands are visible holding a piece of Nestle 
Kokokrunch as the game piece. You tap the cereal piece and chocolate pellets shoot out. The aim is to destroy the space invaders. 
When you lose, chocolate pours over the screen √ Two or more emotional appeals x Two or more food product appeals 
Category Subcategory How appeals appear in advergame 
Emotional 
appeals 
Smiling/happiness • Characters are grinning in the opening screenshot 
 Achievement/accomplishment • Aim of game is to shoot all the space invaders and progress to the next level 
 Fantasy/imagination • The player ‘is’ the Nestle Kokokrunch lion  
Food product 
appeals 
 • Nil 
Visual Promotional characters • Cartoon characters, featuring the Nestle Kokokrunch promotional lion 
 Supplementary food references • No 
 Branded food items during game • Yes – cereal is game piece and you are shooting with chocolate 
 Branded product packages during 
game 
• No 
Audio Music/jingles • No music 
Brand Description of advergame 
Nestle Kokokrunch (Advergame) (Brand A) 
‘Chocablock’ 
Game opens with screen shot of the Nestle Kokokrunch lion sitting with rows of chocolate. Nestle Kokokrunch logos at top of 
screen. The lion is looking very happy. At the bottom of the screen in small font it says, ‘This is advertising Nestle ©Copyright 
2017’. 
The game is an arcade style game. You are the lion. His arms and hands are visible holding a piece of Nestle Kokokrunch as the 
game piece. The aim of the game is to avoid the space invader who is shooting at you and to break down the chocolate wall by 
keeping a chocolate ball in play. 
√ Two or more emotional appeals 
x Two or more food product appeals 
Category Subcategory How appeals appear in advergame 
Emotional 
appeals 
Smiling/happiness • Lion is grinning in the opening screenshot 
 Achievement/accomplishment • Aim of game is to break down the chocolate wall and progress to the next level 
 Fantasy/imagination • The player ‘is’ the Nestle Kokokrunch lion  
Food product 
appeals 
 • Nil 
Visual Promotional characters • Cartoon character, featuring the Nestle Kokokrunch promotional lion 
 Supplementary food references • No 
 Branded food items during game • Yes – cereal is game piece and you are shooting with chocolate 
 Branded product packages during 
game 
• No 
Audio Music/jingles • Fast beat, synthesised music 
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Brand Description of advergame 
Nestle Kokokrunch (Advergame) (Brand A) 
‘Chocarace’ 
Game opens with screen shot of the Nestle Kokokrunch lion sitting with a bowl of cereal. Nestle Kokokrunch logos at top of 
screen. The lion is looking very happy. At the bottom of the screen in small font it says, ‘This is advertising Nestle ©Copyright 
2017’. 
The game is in the style of ‘Temple Run’ where you, as the lion run down a corridor, collecting both pieces and branded packets of 
cereal, whilst avoiding different obstacles. 
√ Two or more emotional appeals 
x Two or more food product appeals 
Category Subcategory How appeals appear in advergame 
Emotional 
appeals 
Smiling/happiness • Lion is grinning in the opening screenshot 
 Achievement/accomplishment • Aim of game is to collect various branded Nestle Kokokrunch items and progress to the next level 
 Fantasy/imagination • The player ‘is’ the Nestle Kokokrunch lion  
Food product 
appeals 
 • Nil 
Visual Promotional characters • Cartoon character, featuring the Nestle Kokokrunch promotional lion 
 Supplementary food references • No 
 Branded food items during game • Yes – you collect cereal pieces and bowls of cereal during the game  
 Branded product packages during 
game 
• Yes – you collect Nestle Kokokrunch cereal packets during the game 
Audio Music/jingles • Fast beat, synthesised music 
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Appendix SS: Supplementary Table 6.2 - Catalogue of marketing techniques and direct brand executional tactics 
in TV advertisements and online advergames 
TV advertisements Food brand  
 Marketing techniques1 F H J A D C E B G I 
Any emotional appeal (n=9) 
Characters smiling/laughing (n=8)           
Fun/humor (n=5)           
Action/adventure (n=2)           
Fantasy/imagination (n=6)           
Achievement/accomplishment (n=2)           
Social enhancement/peer acceptance 
(n=4)           
Anti-adult themes (n=3)           
Parent-pleasing (n=5)           
Parental-themes (n=5)           
Number of emotional appeals (4 ± 2.4)2 7 6 4 3 0 7 1 5 2 5 
Any food product appeal (n=10) 
Convenience (n=1)           
Economical (n=1)           
Palatability (n=9)           
Novelty/new (n=4)           
Premium (n=1)           
Number of food product appeals  
(1.6 ± 0.52)2 1 2 2 1 2 2 2 1 2 1 
Visual elements 
Child actors under 12: main character/s 
(n=3)           
Youth actors (12–24): main character/s 
(n=3)           
Adult actors: main character/s (n=5)           
Food activity – eating (n=8)           
Physical activity e.g. sports, dancing 
(n=2)           
Any promotional character (n=6)           
  Cartoon characters (n=2)           
  Realistic animal character (n=3)           
  Sportsperson (n=1)           
Food Setting:           
  Home (n=5)           
  Public place (outdoors/travel, hospital  
and cars) (n=4)           
Snacking at non-meal times (n=7)           
Supplementary healthy food references 
(n=5)           
Branded food product central to ad 
(n=5)           
Audio elements 
Music/jingles (n=8)           
Adult audience address  (n=9)           
Child audience address (n=1)           
Sound of food being eaten/cooking 
(n=6)           
Direct brand execution 
Brand appearance (n=10), visual 
frequency (7 ± 4.7)2 4 15 5 6 15 6 1 4 4 8 
First time visual brand appears 
(seconds) (7 ± 9.7)2 21 1 5 1 1 2 28 1 4 2 
Brand mention (n=9), verbal frequency 
(2 ± 1.8)2  0 6 1 4 2 2 1 1 2 1 
First time brand is mentioned (seconds) 







Online advergames Brand A Game 1 Brand A Game 2 Brand A Game 3 
Any emotional appeal (n=3) 
Characters smiling/laughing (n=3)    
Fantasy/imagination (n=3)    
Achievement/accomplishment (n=3)    
Number of emotional appeals  3 3 3 
Any food product appeal (n=0) 
Visual elements 
Equity characters (n=3)    
Product central to ad (n=3)    
Branded food items during game (n=3)    
Branded product packages during game (n=1)    
Audio elements 
Music/jingles (n=2)    
1Marketing techniques coded using Hebden et al’s taxonomy (Hebden et al. 2011)  2Values in parentheses: mean ± SD 
